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GENERAL PROVISIONS

The provisions in this section shall be considessdapplicable to all parts of these specifications
including all revisions or supplements.

GP0O1 DEFINITIONS Whenever the following words, phrases, or abltens appear in these

specifications, they shall have the following meast

1.

City of Gardner

City shall mean the city of Gardner, Kansas, a munia@pgboration, acting by and through
its duly elected governing body and its duly appedrofficials.

Engineer shall mean the City Engineer of the city of Gardre his authorized
representatives acting on behalf of the city.

Design Engineer shall mean a licensed engineer under contradteaéveloper or the city
of Gardner for the purpose of preparing and seatingineering design drawings for a
specific public improvement project.

Inspector shall mean an authorized representative of thg Eitgineer who has been
assigned to assure conformance to the requiremehtthese specifications by the
contractor.

Contractor shall mean a person, partnership, or corporatidy ltdheénsed and bonded to the
city of Gardner performing construction operatianthin the city of Gardner.

Bond shall mean performance and maintenance bonds tied mstruments of security
furnished by the contractor and his surety in atance with these specifications.

Day shall mean a calendar day of twenty-four (24) baumeasured from midnight to the
next midnight.

Whenever the wordas directed, as required, as permitted, or words of like meaning are
utilized it shall be understood that the directionsquirements, or permission of the
engineer is intended. Similarly, the woaggproved, acceptable, andsatisfactory shall refer
to approval of the engineer.
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GP02 REFERENCED STANDARDS Whenever references are made to standard syaiofis,
methods of testing, materials codes, practices,ragdirements it shall be understood that the
latest revision of said references shall goveresmh specific revision is stated. Wherever any
of the following abbreviations appear they shailenthe following meaning:

AASHTO American Association of State Highwaayd Transportation Officials
ACI American Concrete Institute

AISC American Institute of Steel Constructiong.In

ASA American Standards Association

ISO Insurance Services Office

ASTM American Society for Testing and Materials

AWWA American Water Works Association

ANSI American National Standards Institute, Inc.

KHS Standard Specification for State Road anddd&i Construction, Kansas
Department of Transportation, latest edition.

Where the wordghese specifications appear or where words of similar connotation aedut
shall be understood that such reference referdhe@oTechnical Specifications and Design
Criteria for Public Improvement Projeat§the city of Gardner.

GP03 PERMIT FOR CONSTRUCTION No construction of any private street or public
improvement project shall be undertaken until tbkoWing criteria and requirements have
been fully met.

1. Contract plans and specifications have beemmstdnl to and approved by the city
engineer.

2. A suitable performance and maintenance bondbkas submitted and approved by the
engineer and placed on file with the city.

3. A contract for city inspection, executed by tlexeloper, and a copy of the bid proposal for
construction has been submitted to and approvetebgity engineer.

4. Five (5) working days advance notification fréime contractor prior to actual start of work
must be received by the city engineer.

Compliance with the above shall constitute a perfor construction activities. Work

discovered underway not complying to these requergsishall be ordered to cease and shall
not be allowed to commence until such requiremeat® been met.
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GP04 AUTHORITY OF THE ENGINEER The city engineer is designated by the city afdber to
exercise all authority on behalf of the city toexsain that all construction of facilities is equal
to or better than the minimum construction requeata set forth in these specifications. The
engineer shall be represented by a project inspeota@heck any and all work performed,
including all materials to be incorporated in therky and all construction methods and
practices. The engineer shall have the sole atghorissue, in writing, any deviations from
the provisions of these specifications or changesy previously approved drawing.

GP05 OBSERVATION OF THE WORK

1. General

A. All materials and workmanship shall be subjecbbservation, examination, or test by
the city of Gardner and the engineer or his repitasi@e at any and all times during
construction and at any and all places where sooBtauction is carried on. The city
of Gardner shall have the authority to reject difecmaterial and workmanship or
require its correction. Unacceptable workmansthplisbe satisfactorily corrected.
Rejected material shall be promptly segregatedramsbved from the project area and
replaced with material of the specified qualitythe satisfaction of the engineer. If the
contractor fails to proceed at once with correcbbrejected workmanship or defective
material, the city of Gardner may contract or othse have the defects remedied or
rejected materials removed from the project ared @mrge the cost of the same
against the contractor, without prejudice to artyeotrights or remedies of the city of
Gardner.

B. The contractor shall have available on thekwnsite at all times one copy of the
approved plans and these technical specificatittes shall give the work the constant
attention necessary to facilitate the progressetifeand shall cooperate with the city
engineer, city inspectors, and other contractorsviery way possible. The contractor
shall designate and have on the work site at aled¢i as his agent, a competent
superintendent capable of reading and thoroughlgerstanding the plans and
specifications, who shall receive instructions frahe engineer or his authorized
representatives. The superintendent shall havedfhority to execute the orders or
directions of the engineer without delay and topdypromptly such materials, tools,
plant equipment, and labor as may be required.h Superintendent shall be furnished
irrespective of the amount of work sublet.

C. The contractor shall at all times employ siint labor and equipment for prosecuting
the several classes of work to full completionhe manner and time, as applicable,
required by these specifications.

All workmen shall have sufficient skill and exmace to perform properly the work
assigned to them. Workmen engaged in special workkdled work shall have
sufficient experience in such work and in the operaof the equipment required to
perform all work properly and satisfactorily.
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City of Gardner

Any person employed by the contractor or by sulycontractor who, in the opinion of
the engineer, does not perform his work in a proped skillful manner or is
intemperate or disorderly shall, at the writtenuest of the engineer, be removed
forthwith by the contractor or subcontractor empigysuch person, and shall not be
employed again in any portion of the work withcug approval of the engineer.

Should the contractor fail to remove such persopersons as required above, or fail
to furnish suitable and sufficient personnel fag throper prosecution of the work, the
engineer may suspend the work by written noticel snth order(s) is/are complied

with.

D. The contractor shall furnish promptly all méés reasonably necessary for any tests
which may be required. All tests by the city ofr@@er will be performed in such
manner as not to delay the work unnecessarily atdbevmade in accordance with the
provisions of the Technical Specifications.

E. The contractor shall notify the city of Gardsefficiently in advance of backfilling or
concealing any facilities to permit proper obsanat If any facilities are concealed
without approval or consent of the city of Gardriée contractor shall uncover for
observation and recover such facilities all atdvi;m expense, when so requested by the
city of Gardner.

F. Neither observing, testing, approval nor ataeqe of the work in whole or in part, by
the city of Gardner or its agents shall relieve domtractor or his sureties of full
responsibility for materials furnished or work pmrhed not in strict accordance with
the specifications.

G. Any change or deviation from the approved pland specifications that has been
approved by the engineer must be received by tkpentor in writing prior to
implementing the change. The inspectors are nibibaaed to alter any provisions or
to issue instructions contrary to these specificestj or to make any revisions to any
previously approved drawing.

Defective Work

A The term "defective" is used in these documemtdescribe work that is unsatisfactory,
faulty, not in conformance with the requirementdhs specifications, or not meeting
the requirements of any observation, test, apprarahcceptance required by law or
the specifications.

B. Any defective work may be disapproved or rigddy the city at any time before final

acceptance even though it may have been overloakddncluded in a previous pay
estimate.
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C. Contractor shall furnish samples of questitmabquipment or materials from
completed work for testing purposes when requirgdhe engineer. All costs in
connection with the testing of equipment and matemproven to be defective shall be
paid by the contractor.

3. Uncovering Work

A. If any work is covered without concurrencetloé inspector it must, if requested by the
inspector, be uncovered for his observation. Swork will be at the contractor's
expense unless the contractor has given the irmpgetely notice and the inspector
has not acted within a reasonable time.

B. Should it be considered necessary or advishpléhe city of Gardner, at any time
before final acceptance of the entire work to makeexamination of work already
completed by uncovering the same, the contractali eh request promptly furnish all
necessary facilities, labor, and material. If swark is found to be defective in any
important or essential respect, the contractotl sledray all the expenses of such
examination and of satisfactory reconstruction, hifwever, such work is found to
meet the requirements of the specifications, theahacost of labor and materials
necessarily involved in the examination and repfaaa, plus 15 percent of such cost
to cover superintending, general expenses andtpstiall be allowed the contractor
and he shall, in addition, if completion of the Wwaf the entire contract has been
delayed thereby, be granted a suitable extensidimaf on account of the additional
work involved.

GP06 HOURS OF WORK, WEEKEND OR HOLIDAY WORK Work on Saturdays or legal
holidays shall be as approved by the city engindeequests for permission to work on legal
holidays shall be considered upon advance notificadf a minimum of two (2) working days
prior to the anticipated date of the work to bef@mened. Sunday work shall not be permitted
under any circumstance. The use of artificial tlighpermit night work shall not be permitted
except in emergency situations.

Work will not be permitted prior to 7:00 a.m. a@twork shall be completed prior to 7:00 p.m.
The only exception to this is that no work will permitted after sunset or before sunrise.
Additionally, no paving operations will be permdtéo start after 3:00 p.m. which cannot be
completed by 5:00 p.m. Requests for permissiamdxk overtime (beyond 5:00) shall be made
directly to the attending project inspector by TPrdon that day Requests for permission to
work on Saturdays shall be received no later than 3:00 p.m. the Thuday prior to the
Saturday in question

Legal holidays observed by the city of Gardner Mesv Year's DayMartin Luther Kings’

Day, Presidents' Day, Memorial Day, Independence Dagbor Day, Veterans Day,
Thanksgiving Day including the following Friday, @tmas, and the day after Christmas. The
actual days off for these holidays may vary andertain situations additional days may be a
part of the amount of time granted as an offic@iday by the city of Gardner. It shall be the
contractor's responsibility to obtain these daysrpo the actual request for inspection services.
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GPO7

GPO8

GP09

GP10

BONDS Suitable performance and maintenance bonds $leallurnished to the city of
Gardner guaranteeing the proper completion andterance of the construction involved in
the public improvement project. The performancedishall be in an amount equivalent to the
full cost of the improvement. The maintenance bsinall remain in effect for a period of two
(2) years from the date of issuance of the Prof@cmpletion Certificate for all public
improvement projects and shall be in an amountefll cost of the improvement.

No project shall be accepted by the city priorth® submittal and acceptance of the
maintenance bond by the city engineer.

CHANGES IN THE WORK Changes in the work from the approved projeanglshall be
made only upon the written consent of the city pagr. All proposed changes must be
submitted to the city engineer (by the design esginto receive written approval by the city.
Said written approval shall be received by the enspr prior to implementing the deviation.
Any change in the work made without the consenthef city engineer shall be subject to
removal by the contractor at his expense.

TRAFFIC CONTROL The flow of traffic in streets and access tovgte property shall be
reasonably maintained at all times. The contraghatl provide a safe roadway, and shall erect
and maintain warning signs, barricades and sufficigafeguards around all excavations,
embankments, and obstructions. The contractot phalide suitable warning lights or flares
and shall keep them lighted from one-half hour pteosunset until one-half hour after sunrise
and all other times when visibility is limited. &ltontractor shall further provide such flagmen
and watchmen as required by the engineer or ingpéat the protection of the public. The
design, placement and maintenance of traffic couleoices shall correlate with and conform
to the most recent edition of the Manual on Unifofmaffic Control Devices for Streets and
Highways The roadway shall be properly maintained andcthractor shall coordinate his
operations with the city engineer in order thatale arrangements may be made for detours,
parking, access to private property, etc. Whenawareet is closed or partially closed, the city
of Gardner Public Safety Department shall be restifof the closing, and also when normal
service is resumed. In the event it is determitiad the contractor is not maintaining a safe
roadway, the engineer may improve the roadway tiomdi at the contractor's expense. All
street closures or partial closures require pi@raval by the City Engineer.

DAMAGES The contractor hereby expressly binds himselitseif to indemnify and save
harmless the city and its officers and employeesnag all suits or actions of every kind and
nature brought or which may be brought, or susthimg any person, firm, or corporation, or
persons, firms or corporations, in connection vaitton account of the contractor's work or in
consequence of any negligence in connection witmesaor an account of any poor
workmanship, or on account of any act of commissionmission of the contractor or his, its,
or their agent or employees, or for any causerayiduring the course of construction.
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GP11 CLEANING UP The contractor shall frequently clean up alusef, rubbish, scrap materials,
and debris as a result of his operations, so thall #imes the site of the work shall present a
neat, orderly, and workmanlike appearance. Upanptetion of the work, the contractor shall
remove from the site and any occupied adjoiningerty, all plants, buildings, rubbish, unused
materials, form lumber, and other materials belogdo him or his subcontractor. Any costs
incurred by the city due to failure by the contoadb clean up to the city's satisfaction will be
charged to the account of the contractor or histgur

GP12 PROTESTS If the contractor considers any work demandedhiof by the inspector to be
outside the requirements of the specificationsstadl immediately ask for a written decision or
instructions and shall proceed to perform the workonform with the inspector's ruling. If the
contractor considers such instructions unsatisfgctoe shall, within twenty-four (24) hours
after their receipt, file a written protest withetengineer, stating his objections and the reasons
therefore. Unless protests or objections are nmadlee manner specified and within the time
limit stated herein, the contractor hereby waivegraunds for protest.

GP13 ACCEPTANCE OF WORK

1. Partial AcceptanceThe city reserves the right to accept and maeai any completed
section of the work without obligating the city aocept the remainder of the work or any
portion thereof; however, the warranty period sktdit when the project is complete and
the city has issued the Project Completion Cediéc

2. Final AcceptanceWhen the final clean-up has been performed¢ctimractor shall notify
the inspector in writing that all work has been ptgted. At the same time, the contractor
shall notify the design engineer that the projext heen completed and should forward to
the engineer all changes he has noted on his plamsg the course of the work. Upon
receiving such notification, the design engineallstompute any changes in the original
contract amount and send a letter to the city yiagfthe final contract amount. Within a
reasonable time the inspector shall perform allessary inspection procedures on the
completed work. The contractor shall receive wnthotification of any defects in the pro-
ject. The Project Completion Certificate will besued after all defects have been
corrected and all fees for inspection services lean paid.

The city will re-inspect the project prior to tlepiration of the two-year maintenance
bond. Any defects noted as a result of this ingpechall be corrected by the contractor
at his expense upon written notification by thg.cit

GP14 SHOP DRAWINGS AND ENGINEERING DATA

Engineering data covering all equipment and fabeid materials which will become a

permanent part of the work shall be submitted ® Rublic Works Department for review.

This data shall include drawings and descriptiiermation in sufficient detail to show the

kind, size, arrangement, and operation of compomeaterials and devices; the external
connections, anchorages, and supports requirethrpemce characteristics; and dimensions
needed for installation and correlation with othmterials and equipment.
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All submittals, regardless of origin, shall benspeed with the approval of the contractor and
identified with the city project number, contracdomame, and references to applicable
specification paragraphs and drawings. Each sthinsball indicate the intended use of the
item in the work. When catalog pages are submitggaplicable items shall be clearly

identified. The current revision, issue numbed date shall be indicated on all drawings and
other descriptive data.

The contractor's stamp of approval is a reprefientéo the city engineer that the contractor
accepts full responsibility for determining and ifyeng all quantities, dimensions, field
construction criteria, materials, catalog numbarg] similar data, and that he has reviewed or
coordinated each submittal with the requirementh®fwork.

Each submittal shall include a statement prepasethe originator of the drawings and data
certifying compliance with the City technical sdextions except for deviations which are
specifically identified.

All deviations from the City technical specifiaatis shall be identified on each submittal and
shall be tabulated in the contractor's letter ahsmittal. Such submittals shall, as pertinent to
the deviations, indicate essential details of Atinges proposed by the contractor (including
modifications to other facilities that may be aule®f the deviation) and all required piping
and wiring diagrams.

The contractor shall accept full responsibility fbe completeness of each submission, and, in
the case of re-submission, shall verify that ateptions previously noted by the city engineer

have been taken into account. In the event thaentman one re-submission is required

because of failure of the contractor to accountefazeptions previously noted, the contractor

may be required to reimburse the engineer for tierges of the engineer for review of the

additional re-submissions.

Any need for more than one re-submission, or ahgrodelay in obtaining the city engineer's
review of submittals, will not entitle the contractto extension of the contract time unless
delay of the work is directly caused by a changtheawork authorized by a Change Order or
by failure of Engineering to return any submittathin twenty-one (21) days after its receipt in
the city engineer's office.

The city engineer's review of drawings and datanstied by the contractor will cover along
general conformity to the drawings and specifiagaijoexternal connections, and dimensions
which affect the layout. The city engineer's rewvigoes not indicate a thorough review of all
dimensions, quantities, and details of the mateeiglipment, device, or item shown. The city
engineer's review of submittals shall not reliele tontractor from responsibility for errors,
omissions, or deviations, nor responsibility for mmiance with the city technical
specifications.
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Three (3) copies (or one reproducible copy) ofhedcawing and necessary data shall be
submitted to the city engineer. The engineer nit accept submittals from anyone but the
contractor. Submittals shall be consecutively nerat in direct sequence of submittal and
without division by subcontracts or trades. Rersitfals shall bear the number of the first
submittal followed by a letter (A, B, etc.) to iedie the sequence of the re-submittal.

When the drawings and data are returned maN@fl ACCEPTABLE or RETURNED FOR
CORRECTION, the corrections shall be made as noted therednaannstructed by the city
engineer and three (3) corrected copies (or omeciad reproducible copy) resubmitted.

When corrected copies are resubmitted, the cdotraball, in writing, direct specific attention
to all revisions and shall list separately any smns made other than those called for by the
city engineer on previous submissions.

When the drawings and data are returned maBXCEPTIONS NOTED, NO EXCEPTIONS
NOTED, or RECORD COPY, no additional copies need be furnished. Distrdsu of
acceptable submissions shall be as follows: twWagpies to the city and one (1) copy to the
contractor.
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SECTION 1000 - SITE PREPARATION

1001 SCOPE This section covers the necessary clearing, bingb demolition, and other
appurtenant work at the locations shown on theraonhtirawings.

1002 _DEFINITIONS

a. Clearing Clearing shall consist of the removal of all e&gple matter, such as trees, brush,
down timber, rotten wood, sod, rubbish, and othgedionable combustible materials
found on or above the surface of the site. Itlshalude the removal of wood buildings,
fences, lumber, waste dumps, abandoned utilitiesl @mash, the salvaging of such
materials as may be specified, and the dispodhleofiebris.

b. Grubbing Grubbing shall consist of the removal of allrsps, roots, buried trees and
brush, and other objectionable combustible masappbearing on or below the surface of
the ground which has not been included under thaitien of "Clearing" above.

c. Demolition Demolition shall consist of the destruction aathoval or incorporation into
embankment all non-vegetable matter appearing abmveor below the ground surface.
This shall include, but not be limited to, all nréé derived from the demolition of
portland cement concrete items such as base couwsdrss, curb and gutters, sidewalks,
floors, steps, driveways, drainage structures of salrts, guard fences, and other
miscellaneous items such as foundations or walBngfsort, and iron or steel items, and
asphaltic items such as pavement and base courses.

d. Trees Vegetable growth forty (40) inches or greatecimtumference, measured two (2)
feet above the ground shall be classified as a tree

e. Brush Vegetable growth less than forty (40) incheginsumference, measured two (2)
feet above the ground shall be classified as brush.

1003 _UTILITY COORDINATION The contractor shall be responsible for probectiany
improvement of any agency, public or private, ire thicinity of clearing, grubbing or
demolition operations. When necessary, the caimtraball enlist the assistance of the affected
agencies in the location of their utilities. Thentractor shall be responsible for the cost of all
damage to such facilities arising from his careless or negligence.

1004 LIMITS OF CONSTRUCTION The limits for clearing, grubbing, and demolitishall be as
defined on the plans or specified in the Speciahdteons but in no case shall work extend
beyond the limits of the right-of-way, city propglines, or easements.

City of Gardner Revised: May 2007 TS/10-1



1005 PROGRESS OF CONSTRUCTION

a.

City of Gardner

Clearing Clearing shall proceed well in advance of thestaction operation so as not to
delay the progress of the work. The refuse regylfrom clearing may be hauled to a
waste site secured by the contractor or shall adauor buried in such a manner as to
meet all laws, regulations, and requirements of gmyerning authority regarding health,
safety, and public welfare. When authorized by firee department, the contractor may
dispose of such refuse by burning on the site efgitoject, provided all requirements as
determined by Gardner Public Safety are met. Under circumstances will the
authorization to burn on the site relieve the caetr in any way from damages which may
result from his operations. In no case shall aayemals be left on the project site, shoved
into abutting properties, or buried in embankmentgenches on the site.

Grubbing Erosion control measures shall be in place prior tdhe start of grubbing
operations Grubbing shall parallel the clearing as neadytl®e sequence of operations
will permit. Except for the special circumstaneesimerated below, all stumps, roots, and
other objectionable matter within the constructamea shall be removed to a minimum
depth of twelve (12) inches below the subgradéderariginal ground, whichever is lower.
All stumps, roots, and other objectionable mattégsiole the limits of the construction area
but within the right-of-way shall be cut off flustith the ground.

All stumps, roots, and other objectionable matteithin the specified limits of
embankments having a depth of two (2) feet or &sHl be removed and disposed of.
Piling and butts of utility poles within the limitghall be removed to a minimum depth of
two (2) feet below the subgrade or the originaugiy whichever is lower.

All stumps, roots, and other objectionable mdibend within borrow material to be used
for embankment or fill material shall be removed.

All stumps, roots, and other objectionable matend within the bottoms or sidewalls of
excavation and trenching areas shall be compleghoved from the respective bottom
areas, and removed to a minimum depth of twelve (d2hes below the respective
sidewalls.

Demolition Demolition work shall occur well in advance betconstruction operation.
Masonry and concrete walls, miscellaneous foundatior other objects extending below
ground shall be removed to a depth of at leastvievfl2) inches below the original ground
or the subgrade, whichever is lower.

When explosives are used in demolition, the @atdr shall comply with the provisions of
Specification Section 6108l asting.

In removing items such as portland cement coagrevement, base courses, curbs, curb
and gutters, gutters, sidewalks, and similar objadtere portions of said objects are to be
left in place, they shall be removed to an existioigt or to a new joint sawed to a
minimum depth of one (1) inch with a true line arettical face. Sufficient portions of
these objects shall be removed to provide for tiopgr grade and connection to the new
work.
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1006

1007

PROTECTION OF TREES AND SHRUBSDuring construction operations, the contractor

shall leave in place and protect from damage edisr shrubbery, and flower beds unless shown
on the drawings to be removed. Where trees egistimthe project site are not to be removed,
it shall be the responsibility of the contractortion low branches which would interfere with
the normal operation of his equipment. The trimgnghall be performed in a professional
manner prior to any machine operation.

CONSTRUCTION STAKING The engineer shall, unless otherwise provided &et
construction stakes establishing lines, slopedijlergrades in roadway work, and center line
and bench marks (hubs) for structure work and dppances as he may deem necessary and
shall furnish the contractor with all necessarpinfation relating to lines, slopes and grades.
These stakes and marks shall constitute the fietdral by and in accordance with which the
contractor shall establish other necessary congiradsperform the work.

The contractor shall be responsible for giving #rgineer reasonable notice of intent to
perform work in a particular area of the projecomder to afford the engineer sufficient time to
set construction stakes establishing, lines, sl@pes profile grades. For roadway work, the
engineer will set construction stakes establishimgs, slopes and profile grades and will
furnish the contractor with all necessary informatrelating to these lines, slopes and grades.
These stakes and marks will constitute the fieldtrmd by and in accordance with which the
contractor shall establish other necessary conamts perform the work. For structures, the
engineer will stake and reference those centess limed layout lines used as dimensional
references on the plans and provide a bench marksjhat each structure location. The
contractor shall be responsible for all other lifesations, alignment, grade elevations and any
other necessary control by use of engineeringungnts or other tools or methods as required
to build the structure.

The contractor shall be responsible for the presemtion of all stakes and marks, and if
any construction stakes or marks are destroyed oridturbed, the cost of replacing them
may be charged against the contractor and deductddom the payment for the work.

City of Gardner Revised: May 2007 TS/10-3



SECTION 1100 - GRADING

1101 _SCOPE This section covers the performance of all tlekwand appurtenances required for
grading the project in coordination with all prewsowork performed at the locations shown on
the contract drawings.

1102 MATERIALS AND DEFINITIONS

A. Grading Grading shall be defined as meaning the perfoomaof all excavation,
embankment and backfill in connection with the ¢nrtion of all improvements.

B. Excavation Excavation is defined as the removal of materiedm the construction area
to the lines and grades as shown on the contraatinigs.

Unless otherwise provided for in the Special Goowls and included in the proposal, all
excavation shall be unclassified excavation andcth@ractor shall satisfactorily remove
and dispose of all materials encountered regardleteir nature.

When provided for in the Special Conditions amcluded in the proposal, the excavation
may be classified according to the following categm

1. Common Excavation Suitable materials shall include all earth foderock, sod,
weeds, roots and other debris, and containing ¢ilecharacteristics and moisture
content to obtain the required compaction.

2.  Rock Excavation Rock excavation will be so classified when s#onis, limestone,
blue shale or other similar material is encounteaed, in the opinion of the
engineer, requires drilling or blasting to remole material.

C. Embankment Embankment is defined as the placing and cormgpcf material in the
construction area to the lines and grades as sbowie contract drawings.

Material suitable for use as embankment shallebtrely imperishable and shall be
determined as acceptable by the engineer.

Materials suitable for earth embankment shalfrbe of waste material, contain less than
ten (10) percent by volume of rock and gravel, ematain no particles having a dimension
greater than three (3) inches.

Materials suitable for rock embankment shallee fof waste material and contain ten (10)

percent or greater by volume of rock or gravel aonihg particles ranging in size from a
minimum dimension of three inches (3") to a maximaimwenty-four inches (24").
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Material not suitable for use as embankment nstehall include, but shall not be limited
to, frozen material, organic material, topsoil, igh, rock, broken concrete, brick,
asphaltic concrete, and other debris and soil antaining the characteristics and moisture
content to obtain the required compaction.

D. Structures Structures, as used herein, refers to bridgesinb, street drainage structures,
headwalls, retaining walls, and similar constructio

1103 _CONSTRUCTION - GENERAL During excavation and embankment grading opmratithe
work shall be performed in a manner and sequeratentiii provide drainage at all times. Soft
spots or areas that develop during grading operatball be removed, the area then backfilled
with suitable material and compacted to obtain rdgiired density. No additional payment
will be made to the contractor for this work.

1104 EXCAVATION - GRADING Excavation of every character and of whatevetenss
encountered within the construction limits shallgegformed to the lines and grades indicated
on the contract drawings.

All suitable material removed by excavation st&lused as far as practicable in the formation
of embankments or elsewhere when and as directedhéyengineer. It shall be the
responsibility of the contractor to handle excamatin any manner he sees fit, provided that
suitable materials will be available when requirétb additional compensation will be allowed
for any special sequence of excavating or placihguzh materials or any re-handling of
materials.

Excavation materials in excess of the amount rekede complete the grading shall be
considered as waste material which shall be remé&wead the site by and at the expense of the
contractor.

Any additional fill material required which is navailable from excavation within the
construction limits shall be supplied by the coctiva at no expense to the owner unless
provided for in the proposal and Special ConditioAdl such material brought to the site and
incorporated in the work shall be subject to therapal of the engineer.

In the event during grading operations materiats encountered below grade or otherwise
which are determined as being unsuitable or urstaplthe engineer or his representative they
shall be removed to the depth required to readfiestaaterial. The area involved shall then be
backfilled with suitable material as determinedtbg engineer and compacted to obtain the
required density.

All roadway excavation in rock (shale, sandstdinegstone) shall be undercut no less than 12"

for the full width of the roadway and backfilled ttvi suitable soil or granular material.
Undercut shall be unclassified excavation.
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1105 EMBANKMENT--GRADING The embankments shall be formed with suitabléerras, as
herein defined, procured from excavations madehenproject site, or from borrow pits as
required to complete the grading work.

Where embankments, regardless of height, are ¢blaagainst hillsides or existing
embankments, either of which have a slope steéyer dne (1) vertical to six (6) horizontal,
the existing slope shall be benched or steppegpnoximately eighteen-inch (18") rises as the
new fill is brought up in eight-inch (8") lifts. éhching shall be of sufficient width to permit
operations of placing and compacting equipment.chEaorizontal cut shall begin at the
intersection of the original ground and the vettgides of the previous cuts. Materials thus cut
out shall be recompacted to the required densapgawith the new embankment material.
Material cut out, bladed into place, and compasteall not be measured and paid for directly
but will be considered as incidental work.

The existing surface upon which embankment mateyito be placed shall have all unstable

and unsuitable material, such as topsoil, peatcimuoal seams, disintegrated shale, rubbish,
logs or stumps, and unconfined saturated soilspvenhto the depths shown before starting the
embankment work.

Where embankments two feet (2') or less in dephiabe placed on areas covered by existing
pavement, the existing pavement shall be removedtl@ cleared ground surface shall be
compacted at optimum moisture to the specified itlens8Vhere embankments greater than two
(2) feet in depth are to be placed on areas covgyazkisting pavement, the existing pavement
shall be broken into pieces not larger than twéoty-inches (24") maximum dimension, left in
place and the embankment started thereon.

Earth embankment shall be placed in successivedmal layers distributed uniformly over the

full width of the embankment area. Each layer atenal shall not exceed eight inches (8") in
thickness (loose measurement) and shall be contpactéhe density specified in paragraph
1106 before the next layer is placed thereon. hesdompaction of each layer progresses,
continuous blading will be required to level thefaoe and to ensure uniform compaction.
Embankment construction shall not be performed wheaterial contains frost, is frozen, or a

blanket of snow prevents proper compaction.

Successive horizontal layers of rock embankmeheroeeding two (2) feet in depth, shall be
made by placing larger stones uniformly over théoanmkment area. Small stone fragments,
sand, earth, or gravel shall be placed betweetather stones to fill all voids. Each layer shall
be thoroughly compacted before the next layerasqa.

Large rocks shall be withheld from the top onetfoo more of the embankment and only

crushed stone or earth used in this layer. Thehed stone shall be well graded to form a
dense mass when compacted and maintained adegbats\e and interlocking characteristics.

City of Gardner Revised: May 2007 TS/11-3



1106 EMBANKMENT--BACKFILL AND COMPACTION. Each successive lift of backfill material
shall be rolled with a tamping or sheepsfoot rolkexcept as provided below for sand and
gravel, making a sufficient number of trips ovee téntire surface to compact all material
thoroughly and uniformly. Compaction shall be @omed until 95% of maximum density is
obtained at the optimum moisture content as detexdhby ASTM D698.

Sand and gravel which cannot be compacted satsilgtcwith a sheepsfoot roller shall be
rolled with a pneumatic-tired roller. Each liftadhbe rolled until no further consolidation is
evident.

All the work involved in either adding moisture, tor removing moisture from embankment
materials shall be considered incidental to themetion of the grading operation.

Backfilling behind curb or curb and gutter shadl ¢hone within seven (7) days after being laid
unless otherwise approved by the engineer. Alhféterial placed behind the curb and gutter
beneath and either side of sidewalks within thétr@-way shall be brought to 95% of
maximum density at the optimum moisture contentdatermined by ASTM D698. The
material used to fill the void behind curb or card gutter shall be free of rock and debris and
shall be of a type that will leave no voids to petciwater and that will self-compact. Unless
otherwise shown on the contract drawings, the Higsading from the back of the curb to the
right-of-way line and/or utility easement line aynstruction easement line shall be performed
to provide a smooth transition between existingdygrades at the right-of-way line and/or
easement line to the curb so that positive draimatjexist.

The top portion of the backfill within right-of-waareas shall be finished with at least twelve
(12) inches of topsoil corresponding to, or betkem, that underlying adjoining sodded areas.
Topsoil shall be approved by the engineer prioplacement, and unless otherwise directed,
shall be material previously excavated and stoekipfbr the purpose during excavating and
grading operations.

Grades on areas to receive topsoil shall be esti@ol and maintained as a part of the grading
operations. Immediately prior to dumping and sgieg topsoil, the surface shall be loosened
by discing or scarifying to a depth of two (2) ieshto permit bonding of the topsoil to the
underlying surface.

1107 STRUCTURE BACKEFILL Backfill around and outside of structures sl deposited in
layers not to exceed eight (8) inches in uncompldteckness and brought to 95% of
maximum density at optimum moisture content asrdeteed by ASTM D698. Compaction of
structure backfill by rolling will be permitted prmled the desired compaction is obtained and
damage to the structure is prevented. Compactiosiracture backfill by inundation with
water will not be permitted.
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1108

1109

1110

Material for structure backfill shall be composeidearth only and shall contain no organic
materials, broken concrete, stones, trash, or slebany kind.

No tamped, rolled, or otherwise mechanically cootgd backfill shall be deposited or
compacted in water.

All backfill material shall consist of loose, dattaving a moisture content such that maximum
density of the compacted soil will be obtained. idfiare content shall be distributed uniformly

and water for correction of moisture content shalladded sufficiently in advance that proper
moisture distribution and compaction will be ob&n

Backfill around and outside of structures thatl witimately lie under proposed pavements
shall be compacted to the requirements of Sec®3 ICompaction Requirements'.

SHEETING AND SHORING Except where banks are cut back on a stable seavation

for structures shall be properly and substantisiigeted, braced, and shored, as necessary, to
prevent caving or sliding, to provide protectiorr feorkmen and the work, and to provide
protection for existing structures and facilitiesSheeting, bracing, and shoring shall be
designed and built to withstand all loads that rhigd caused by earth movement or pressure
and shall be rigid, maintaining shape and positioder all circumstances. Sheeting, bracing
and shoring shall be considered subsidiary to extcav.

FINAL GRADING After other outside work has been finished, dwatkfilling and
embankments completed and settled, all areas ositth@f the work which are to be graded
shall be brought to grade at the indicated elematislopes, and contours, including shoulder,
berm, and sidewalk spaces. Use of graders or pthwer equipment will be permitted for final
grading and dressing of slopes, provided the resulhiform and conforming to the lines and
grades shown on the plans. The contractor shadlireny damaged surface and shall not use
any equipment that will leave a marred surface.

CLEANUPR Cleanup shall follow the work progressively afidal cleanup shall follow
immediately behind the finishing. The contractbals remove from the site of the work all
equipment, tools, and discarded materials, andr atbestruction items. The entire right-of-
way or easement shall be left in a finished and neadition. Cleanup shall be considered a
subsidiary obligation of the grading work.

In the event the contractor does not promptly dgmapth the terms of such instructions, the

city may have the defective work corrected or #jeated work removed and replaced and all
direct and indirect costs of such removal and @ptent, including compensation for

additional professional services, shall be paidH®ycontractor. The contractor will also bear
the expenses of repairing work of others destrayedamaged by his correction, removal or
replacement of defective work.
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1111 SETTLEMENT The contractor shall be responsible for allleetent of backfill, fills, and
embankments which may occur within two years diteal completion of the contract under
which the work was performed.

The contractor shall make, or cause to be matleg@irs or replacements made necessary by
settlement within 30 days after notice from theieeegr.

1112 TEMPORARY SURFACING If during construction activities it is deemeeécrssary to
provide ingress and egress to the public by plaoemaetemporary surfacing, the contractor
shall do so at the direction of the city engineehis authorized representative. Temporary
surfacing shall meet the requirements of the Kabsgmrtment of Transportation classification
CA-5, for aggregates. Larger aggregates (3/4™pmhy be used if, in the opinion of the city
engineer additional stabilization is necessary.mferary surfacing shall be supplied by the
contractor at no expense to the owner unless pedvihr in the proposal and Special
Conditions.
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SECTION 1200 - SUBGRADE PREPARATION

1201 _SCOPE This section governs the furnishing of all Igbegquipment, tools, and materials, and

the

performance of all work connected with subgrgueparation, prior to constructing

pavements for streets, alleys, parking areas, siksywdrive approaches and the construction of
concrete curb and curb and gutters. This sectoas ahot include the construction of any base
courses.

1202 DEFINITIONS

A. Subgrade Subgrade is defined as a well-graded and coregasirface, constructed as

specified herein to the grades, lines, and crosseseshown, bladed and compacted to the
specified density, preparatory to constructing pasets, or other improvements thereon.

Subgrade PreparatiorSubgrade preparation is the repeated operatiineograding and

compacting the subgrade until the specified lirggades, and cross-sections have been
obtained and the materials are compacted to thefigokedepth and density.

1203 _CONSTRUCTION REQUIREMENTS

A.

City of Gardner

General. All underground work contemplatedcluding clearing, grubbing, and
demolition, shall be completed in accordance wlbk tequirements of Section 1100
Grading prior to commencement of any subgrade preparation.

Prior to beginning any work on street subgradeddntractor shall secure the services of a
gualified testing agency to acquire samples of rieterial to be used for subgrade
construction. These samples shall be analyzeetermine proctor values, liquid limits,
and plasticity index. Copies of the analysis shallprovided to the City Engineer for
review prior to commencing any subgrade preparatidinit is determined that fly ash
modification is required the following guidelindsadl be followed.

The contractors testing agency shall determieeatieas to be modified, the amount of fly
ash to be used (% by weight), and the depth tdlbed.t

Construction of pavements on high plasticitysshall be modified with class “C” fly ash,
or replaced with lower plasticity soils. High piagy soils shall be defined as soils with a
liquid limit greater that 50 and a plasticity indgeeater than 30. (See section #1208)

The subgrade surface shall be brought to theifsggbdines, grades and cross-sections by
repeatedly adding or removing material and compgcto the specified density with a
suitable roller to perform these operations.

Foundation Treatment. Unless otherwise spatifir shown on the contract drawings, the
soil below grade line in cut sections shall bei§iear, broken up, adjusted to a moisture
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content within the designated moisture range andpected to the designated type of
compaction.

When the depth of compaction in cut sectionshsas to be more than nine inches (9”)
material shall be removed to within nine inches) &'the lower limit of the compaction.
The layer of material left in place shall be saadf broken up, adjusted to a satisfactory
moisture content and compacted to the designapedfcompaction. This process shall
be repeated until the cut section is compactedhéograde as shown on the contract
drawings.

All roadway excavation in rock (shale, sandstdinegstone) shall be undercut no less than
12” for the full width of the roadway and backfilevith suitable soil or granular material.
Undercut shall be unclassified excavation.

C. Moisture Control Requirements. The moistureiteot of the soil at the time of
compaction shall be as necessary to obtain theitdeas designated on the contract
drawings unless it is determined by the enginearttie soil is unstable with that moisture
content.

When the moisture content of the soil is notséatitory to the engineer, water shall be
added or the material aerated, whichever is netaladjust the soil to the proper moisture
content. In no case, shall water be added wittltmitonsent of the engineer.

D. Compaction Control Requirements. Roadway erm@nt earth (fill) materials shall be
placed in horizontal layers not exceeding eighh@sc(8”) unless otherwise approved by
the engineer and shall be compacted as specifiedSention 1205 Compaction
Requirements before the next layer is placed. Effective spreg@quipment shall be used
on each lift to obtain uniform thickness prior tongpaction. Water shall be added or
removed on the approval of the engineer, in or@btain the required density.

1204 MOISTURE CONTENT REQUIREMENTSThe moisture content of the soil at the time of
compaction shall be uniform and shall be such tihat soil can be compacted to the
requirements of the type of compaction as designaethe contract drawings or as directed by
the engineer.

If Type B compaction is specified with this moigticontrol, the content shall be sufficient to
produce a uniform mixture of the soil and moisture.will be determined by the engineer
whether or not satisfactory compaction and moistorgent is obtained.

1205 COMPACTION REQUIREMENTS

A. Pavements The subgrade for pavements shall be compactadiemsity of at least ninety-
five percent (95%) of the maximum density for thatemial used for a depth of at least nine
inches (9”) below the finished subgrade elevatiod within the tolerance of the moisture
for the type of material at ninety-five percent¥®5of maximum density, as
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determined by the standard proctor test (ASTM D6@8)cohesive soils. Any further
compacted layers shall be accomplished in the saammer as specified.

When Type B compaction is specified or shown e d¢ontract drawings, the compacted
density is to be such that the tamping or sheepstdier, while rolling the layer or lift will
walk out of the material and ride the top portidrhe lift.

Subgrade compaction for curbs and pavements lsdatcomplished by use of sheepsfoot
rollers. The roller may be self-propelled or maehdrawn. The sheepsfoot roller shall be
fully loaded with liquid or solid ballast to prodeiadequate compactive energy to the
tamping foot. The roller shall have a minimum drdrameter of 30" and a 6" minimum
length of tamping feet.

Compaction of low plasticity or non-plastic, figeained material shall be considered
adequate when additional passes of the roller ddnong the tamping feet closer to the
surface of the lift, provided the entire weighttlé roller is supported on the tamping feet
and none by material directly in contact with therd.

Construction of pavements on high plasticityseihall be modified with hydrated lime or
class "C" fly ash or replaced with lower plastic@gils. High plasticity soils shall be
defined as soils with a liquid limit greater thabh&nd a plasticity index greater than 30.

Sand and gravel which cannot be compacted setsity with a sheepsfoot roller shall be
rolled with a pneumatic-tired roller. Each liftadhbe rolled until no further consolidation
is evident.

B. Sidewalks The subgrade for sidewalk pavements shall bepected to a density
equivalent to the density of the immediately sunding soil in areas not requiring fill. In
areas where fill is required, the subgrade shaltdrapacted to ninety-five percent (95%)
of the maximum dry density as determined by ASTM86€or cohesive soils or to seventy
percent (70%) relative density as determined by M$I2049 for non-cohesive soils.

C. Drive Approaches and Concrete Curb & Gutt@he subgrade for drive approaches and
concrete curb and gutter shall be compacted tsdnge requirements as stated above in
parta. Pavements.

1206 PROTECTION AND MAINTENANCE OF SUBGRADEThe newly finished subgrade shall
be repaired from action of the elements. Any eetént or washing that occurs prior to the
acceptance of the work shall be repaired and teeifsp lines, grades, and cross-section re-
established.

The contractor shall protect all pavements, cudosb and gutters, and sidewalks from his
subgrade operation with an earth cushion, timbankphg, or both where tractors, graders,
rollers, or other equipment are required to pasgjra around. All resulting damage shall be

City of Gardner Revised: May 2007 TS/12-3



repaired. Any damaged work which cannot be redawehe satisfaction of the engineer, shall
be replaced by the contractor at his own expense.

1207 COMPACTION TESTING AND PROOF ROLLING The subgrade must successfully pass
compaction testing by a nuclear density/moistur@sugng device and proof rolling with a
loaded tandem dump truck carrying a minimum loadl16ftons. If as a result of the
testing/proof rolling, the city engineer determingat further compaction is required, the
contractor shall revise his methods or proceduseseaessary to obtain density and stability.

1208 _FLY ASH SUBGRADE TREATMENT

GENERAL

The purpose of this specification is to secure mpdeted section of treated material which
contains a uniform mixture of fly ash and pulvedzeaterial with no loose or segregated areas,
has a uniform density and moisture content, awaels bound for its full depth. It shall be the
responsibility of the contractor to regulate theusnce of his work, to process a sufficient
guantity of material to provide full depth as shoamthe Plans, to use the proper amounts of
fly ash, to maintain the work, and to rework araasiecessary to meet the requirements.

A. The contractor shall secure the services of a fip@liesting agency to perform on site
testing. A qualified field technician shall monitglacement, mixing, moisture content
and in place density. Copies of the test restiddl e provided to the City Engineer for
review prior to pavement placement. All costs med through the use of the testing
agency shall be borne by the contractor-developer.

B. A sample of the fly ash intended for use on thggatowill be submitted to the testing
laboratory for the purpose of developing a fly @sbctor. The fly ash supplier will
submit certified laboratory analysis indicatingttig ash used on the project conforms
to A.S.T.M. C618, Class C, except the supplemerdgptipnal physical requirements in
table 4 will not apply and the minimum calcium oxi@CaO) content of the fly ash shall
be 25%. Fly ash shall be sampled and tested mrdacce with A.S.T.M. C311.

Fly ash furnished by the contractor shall complyhwthe requirements of A.S.T.M.
C618 class C. The minimum calcium oxide (CaO) enhbf the fly ash shall be 25%.
Fly ash shall be stored and handled in closed watef containers prior to distribution
on a roadway or fill. Fly ash that has been plytmaked or set shall not be used. A
certification indicating compliance to these speations shall be attached to or be part
of the scale ticket for each load delivered. Thetiftcation shall be signed by the
producer or his assigned representative.
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1209 CONSTRUCTION REQUIREMENTS

A.

City of Gardner

Preparation of Roadbed

The subgrade shall be trimmed as near as possibfmish subgrade elevations as
shown on the plans. The contractor shall allow gotential swell of material to
minimize waste during final trimming. This may u#@ the subgrade to be trimmed to
slightly below proposed finished grade dependinghensoil characteristics.

Equipment

The machinery, tools, and equipment necessaryrgoep execution of the work shall
be on the project and approved by the Engineen paoobeginning of construction

operations. Pulveration of existing subgrade alehding of the mixture shall be
accomplished by use of a drum-rotary type tillenipged with an adjustable water
proportioning system. Initial compaction shall behieved using a self-propelled
sheepsfoot compactor having a minimum operatingghteof twelve tons with a

minimum centrifugal force of 24 tons. Rubber-ti@dsmooth-wheeled rollers shall be
used for final compaction of the stabilized secti@l machinery, tools and equipment
used shall be maintained in satisfactory and workik@ manner. Fly ash shall be
stored and handled in closed weatherproof contminertii immediately before

distribution. Fly ash exposed to moisture priomixing with recycled material shall be
discarded.

Application

The fly ash shall be spread in an approved mannérearate specified. Care shall be
taken to prevent the fly ash from flowing off the@to be treated. The fly ash shall be
distributed at a uniform rate in such a mannepasihimize the scattering of fly ash by
wind. Fly ash shall not be applied when wind ctinds, in the opinion of the
Engineer, are such that blowing fly ash becomegatignable to adjacent property
owners or significantly reduces the amount of 8 ncorporated into the work.

Moisture Control

The required moisture content will be establishgdtle contractors testing agency
based on laboratory tests on the materials andfgpi#yg ash content to be used for the
treatment. Water shall be introduced directly itite rotary mixing drum during the

tilling procedure. Final moisture content of thexmmmediately prior to compaction

shall be uniform and not exceed plus or minus tipeeentage points of the optimum
moisture content of the mix. If the moisture comtexceeds the specified limits,
additional fly ash may be added to lower the moesttontent
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City of Gardner

to the required limits. Lowering the moisture cantby aeration following addition of
fly ash will not be allowed. If the moisture contge are below the specified limits,
additional water shall be added and uniformly beshdith the mixture. Additional fly
ash added to lower the moisture content shall bleea¢xpense of the Contractor.

Mixing

The pulverized subgrade material and fly ash dtethoroughly mixed and the mixing
continued until a homogenous, friable mixture otvpuzed subgrade material and
flyash meeting the specified size requirementdisioed. The subgrade material shall
be pulverized through use of the specified equigmdéepth of pulverization shall be
as designated. The pulverized subgrade materhflamash shall be mixed thoroughly
until a uniform mixture is obtained. All clods s$hiae reduced in size by mixing until
the pulverized subgrade material-fly ash mixtureetsehe following size requirement
when tested.

Sieve Size Percent Retained
1” 0
5" 50

Compaction

Compaction of the mixture shall begin immediatdhgramixing and confirmation that

the moisture content is within the specified ran@ée specified compaction shall be
obtained within 1 hour after the incorporation bétfly ash. The material shall be
sprinkled as necessary to maintain the specifiegston@ content. Compaction of the
mixture shall begin at the bottom and shall cordinatil the entire depth of mixture is
uniformly compacted to the specified density.

All non-uniform (too-wet, too dry or insufficientlireated) areas which appear shall be
corrected immediately by scarifying the areas affigcadding or removing material as
required and reshaping and recompacting.

The stabilized section shall be compacted to amim of 95% of the combined
materials maximum dry density.

In addition to the requirements specified for dnghe section shall be compacted to
the extent necessary to remain firm and stablerncwlestruction equipment. After each
section is completed, tests will be made by théngsagency field technician. If the

material fails to meet the density requirements,Engineer may require it be reworked
as necessary to meet those requirements and/oiregfje Contractor to change his
construction methods to obtain required densityhennext section. Additional fly ash

will be added to the areas that are reworked adubtional cost to the owner, and the
amount required shall be determined by the testgency field technician. Should the
section, due to any reason or cause, lose thereestiability,
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City of Gardner

density and finish before the surface is placedhar work is accepted, it shall be
reprocessed, recompacted and refinished at the expense of the Contractor.
Reprocessing shall follow the same patterns asritial stabilization including the

addition of fly ash.

Finishing and Curing

Following the compaction of the stabilized sectiba treated section will be trimmed to
the required lines and grade by means of equipmviith is automatically controlled
with regard to grade. The surface shall then bapaxted with a smooth wheel or
pneumatic tired roller.

The Engineer may waive the use of automaticallytrotied equipment on projects
containing narrow or irregular dimensions whererapen of the automated equipment
is impractical. Finishing of these areas may bsetdorth above or the surface will be
lightly scarified during finishing operations anthtbed to a uniform grade and cross
section to eliminate and imprints left by the equgnt.

After the fly ash treated section has been finishedpecified herein, the surface shall
be protected against rapid drying by either offtliewing curing methods.

1. Maintain in a thorough and continuously moist caiodi by sprinkling.
2. Apply an asphaltic prime coat.

Weather Limitations

Fly ash mixing operations shall not be performeemthe subgrade is frozen or when
the ambient air temperature is less than 35 degFeesThe Contractor shall be
responsible for protection and quality of the fshamodified subgrade mixture under
any weather conditions.

At cooler temperatures additional passes may barestjto reduce the nominal size of
the soil agglomerates to less than 1”. Multiplegas of rollers may also be required to
achieve specified densities in cooler weather ¢oord.

Proofrolling

Proofrolling with a loaded tandem dump truck cargya minimum load of 16 tons will

be required before acceptance of finish subgr&légrade failures will be repaired by
incorporating additional fly-ash into the subgrad&he use of fly-ash trimmings to
correct areas of failure will not be permitted.
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SECTION 1300 - ASPHALTIC CONCRETE PAVEMENT
1301 _SCOPE This section covers asphaltic concrete pavefoembadways and parking areas.

1302 GENERAL Pavement shall be constructed to the lines, esradimensions, and details
contained herein or as shown on the plans.

Except as modified herein, asphaltic concrete p@ve shall conform to Division 600 of the
latest edition of the Standard Specifications ftat& Road and Bridge Constructidfansas
Department of Transportation and shall be as fatow

Surface Course Mix...... BM-2
Base Course Mix......... BM-2B

Alternate mix designs may be used only where apgatdy the city engineer.

Composition of Mix Mix designation BM-2 or BM-2B shall be compos#d combination of
aggregates and mineral filler supplements meehagequirements of Table 5, Section 1103 of
the referenced state specifications, providingrtive meets the following composition limits.
Not more than twenty-five percent (25%) of the mahdiller shall be present in uncrushed
aggregate. The remaining mineral filler shall bbespnt in crushed aggregate or shall be
obtained by adding mineral filler supplements. Nuare than eight percent (8.0%) by weight
of the total mix shall be volcanic ash.

When specified for use in the surface course,designation BM-2 shall contain a natural sand
of such grading that the portion passing the Nsie8e and retained on the No. 200 sieve will
not be less than fifteen percent (15%) of the toiad. For this purpose, only sand from an
alluvial deposit shall be used.
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1303

1304

Immediately prior to the addition of the asphdtie combined aggregate shall meet the
following grading and plasticity requirements:

PERCENT RETAINED
MASTER GRADING DESIGN JOB-MIX
SIEVE SIZE LIMITS TOLERANCES
1" 0
3/47* 0-5
3/8” 10-30 46
4 +6
8 42-72 +6
16 +
30 64-88 +5
50 +
100 Ry
200 (Wash & Scr) 9@ +2
Plastic Index Max. 6
Moisture in Final Mix: Max0.5%

*For base construction only. For surface cesird00% shall pass the 3/4"sieve.

In addition, there shall not be less than threeqe (3%) nor more than twenty-three percent
(23%) material between any two of the following &egsive sieves:

Numbers 4, 8, 16, 30, and 50.

The asphalt content for each bituminous mix shalthe optimum content plus or minus one-
half percent (1/2%) , as determined by the cityimegy and shall be based on the Marshall
Method test property curves for hot-mix designb&submitted by the contractor a minimum
of five days in advance of the paving operation.

Permissive RecyclingThe contractor may use all new materials oreadblof new materials in
combination with a maximum of 10% reclaimed asppaltement (RAP) in conformance with
Section 1103.02(d) of the Standard SpecificatiamrsState Road and Bridge Construction,
Kansas Department of Transportation.

SUBGRADE PREPARATION Subgrade preparation for pavement shall be asifsgd in
Section 1200-8ubgrade Preparation.

TRANSPORTATION OF MIX The mix shall be transported to the jobsiteehiules cleaned

of all foreign material which may affect the mixThe inside of the truck beds shall be
lubricated with a thin oil to prevent the mix fraadhering to the bed, but an excess of lubricant
will not be permitted. Vehicles shall be provideith covers of sufficient size and weight to
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1306

protect the load and to prevent cooling of the miixing transportation to the site in cold
weather when required by the engineer. The cawtrahall provide a sufficient number of
haul vehicles of the proper size, speed, and condib ensure an orderly and continuous
placement operation.

PLACING REQUIREMENTS The bituminous mixture shall be spread and Hieis
reasonably true to crown and grade by a mechansaf-propelled paving machine.
Bituminous mixtures may be spread and finished byer methods only where machine
methods are impractical as determined by the eagine

All bituminous mixtures shall be delivered to tbaver at a temperature between 250°F and
325°F. Delivery of the material to the paver shwlat a uniform rate and in an amount well
within the capacity of the paving and compactingipaent. No asphaltic concrete shall be
placed on frozen or wet subgrade.

The maximum depth of any individual lift shall beur inches (4”). A minimum of one
leveling course shall be placed prior to placenoénbhe surface course for asphaltic pavements
which consist of a total depth of ten inches (16f)less. A minimum of two (2) leveling
courses shall be placed for asphaltic pavemengagréhan 10 inches (107).

When bituminous materials are being applied, thiéase of all structures, curb and gutters, and
other roadway appurtenances shall be protectedsatisfactory manner to prevent them from
being splattered with bituminous material or marfgdequipment operation. In the event that
any appurtenances become splattered or marredgaihieactor shall, at his own expense,
remove all traces of bituminous material and repiidamage, and leave the appurtenances in
as good condition as they were before the work inega

All mixed material shall be delivered to the pauetime to permit completion of spreading,
finishing, and compaction of the mixture during thi@ylight hours. Night time work on
projects will not be permitted unless approved byhe City Engineer.

Hot-mix asphalt paving shall be placed when thdiant temperature is 40°F and rising for
base pavements and 50°F and rising for surfacenpaws. Hot-mix asphalt paving shall not
be placed when there is frost in the subgrade angtother time when weather conditions are
unsuitable for the type of material being placetheaut the expressed consent of the engineer.
When the ambient temperature falls below 55°F, qareons shall be taken to compact the mix
before it cools too much to obtain the requiredsitgn In no case shall successive lifts of
asphalt be placed until the previous lift has cdate150°F or less.

MECHANICAL PAVING MACHINES Mechanical pavers shall be capable of spreaitfiag
mix, within the specified tolerances, true to time] grade, and crown indicated on the contract
drawings.

Pavers shall be equipped with quick and efficisteering devices and shall be capable of
traveling both forward and in reverse. They shalkequipped with hoppers and distributing
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screws which place the mix evenly in front of athie screens. They shall be equipped with
a vibrating screed.

The screed shall include any strike-off devicerafezl by cutting, crowding, or other action
which is effective on mixes at workable temperatw&hout tearing, shoving, or gouging them
and which produces a finished surface of an evehumiform texture. The screed shall be
adjustable as to height and crown and shall beppgdi with a controlled heating device for use
when required.

Pavers shall be capable of spreading mixes withegtegation or tearing. They shall also be
capable of placing courses in thicknesses of from-lwalf (1/2) inch to at least three inches
(3”), and from widths of eight feet (8’) to at leakirteen feet (13’). Extensions and cut-off
shoes shall permit changes in widths by incremeingésx inches (6”), or smaller.

COMPACTION REQUIREMENTS Rollers and other compactive devices shall beraipd
by competent and experienced roller personnel &atl be kept in operation continuously if
necessary so that all parts of the pavement wakive substantially equal compaction. The
engineer shall order the mixing plant to ceaseaifmers at any time proper rolling is not being
performed.

After spreading and strike-off and as soon astéingperature and mix conditions permit the
compacting to be performed without excessive slpwin tearing, the mixture shall be
thoroughly and uniformly compacted.

Compacting equipment shall consist of both steseled and pneumatic-tired rollers and shall
be on the site of the work prior to placement ef pavement. The compaction equipment shall
be self-propelled and capable of smooth startibgpmng and reversing without backlash.
Generally, the number and weight of rollers shall dufficient to compact the pavement
mixture to the required density while it is still & workable condition.

Two-axle tandem steel rollers shall weigh not liss eight tons (8 tons) or more than twelve
(12) tons. Three-axle tandem steel rollers shatl wieigh less than twelve tons (12 tons).
Three-wheeled steel rollers shall weigh not less thight tons (8 tons) or more than twelve
tons (12 tons). All rollers shall be equipped witiater tanks and sprinkling devices which
shall be used for wetting the rolls to prevent adhee of the placed material.

Light pneumatic-tired rollers shall be constructedllow loading to provide a gross weight of

at least two hundred and twenty-five pounds (223 fier inch of tire tread. Heavy pneumatic-

tired rollers shall be constructed to allow loadioegprovide a gross weight of not less than
eight tons (8 tons) and not more than twelve td@st¢ns). The tires on the front and rear axles
of all pneumatic-tired rollers shall have smootkatts and shall be staggered to provide
complete coverage over the entire area over whiehdller travels.

The selection of the type of roller to be utilizeadoreakdown rolling may be varied to suit mix
characteristics and shall be acceptable to theneagi The final rolling of the top or surface
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course shall be accomplished with a steel rolléesmotherwise approved by the engineer. In
the event a vibratory roller is used for finishlirgd, it shall be operated with the vibratory unit
in its off position.

During rolling, the roller wheels shall be keptistavith only sufficient water to avoid picking
up the material. The speed shall not exceed tmiées per hour (3 mph) for steel-wheeled
rollers and five miles per hour (5 mph) for pnetioitired rollers.

The line of rolling shall not be changed suddemiyhe direction of rolling reversed suddenly.
If rolling causes displacement of the material, dffected areas shall be loosened at once with
lutes or shovels and restored to the original gafdine loose material before being re-rolled.
Heavy equipment or rollers shall not be permitdtand on the finished surface before it has
been compacted and has thoroughly cooled.

In laying a surface mix adjacent to any finishegbait shall be placed sufficiently high so that,
when compacted, the finished surface will be trn @niform.

Any mixture that becomes loose, broken, mixed votleign material, or which is in any way
defective in finish or density, or which does namply in all other respects with the
requirements set forth herein, shall be removagdaced with suitable material, and finished by
and at the expense of the contractor in accordaitbehese specifications.

1308 BITUMINOUS TACK COAT Prior to the distribution of bituminous matesiathe contractor
shall remove all loose materials from the surfageneans of approved mechanical sweepers or
blowers and/or hand brooms until it is as free fidunst as is practicable. Side roads to receive
bituminous treatment shall be shaped and bladdtatame time the sub-base is cleaned.

Contact surfaces of curbing, gutters, manholes sanilar structures shall be coated with a thin
uniform coating of asphaltic material. The bituouws mixture shall be so placed so that after
compaction it will be one-fourth inch (1/4”) abotlee edge of the contact surfaces of such
structures.

Joints between old and new pavements or betwemressive days' work shall be made so as to
ensure thorough and continuous bond between thanalcdhew mixtures.

Prior to placing the new pavement against a cuit jor against old pavement, the contact
surface shall be sprayed or painted with a thifoam coat of asphalt material.

The tack coat shall be applied to the areas tsubaced as soon as practicable after they have
been prepared and are sufficiently dry at the odtérom 0.2 to 0.5 gallons/square yard at
application temperature. Tack coat shall not bglieg in the early morning nor in the late
afternoon. Bituminous materials shall be appligdreans of approved pressure distributors
operated by skilled workmen.
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The spray nozzles and spray bar shall be so adjustd frequently checked that uniform
distribution is ensured. The distribution shallagse immediately upon any clogging or
interference of any nozzle and corrective meastaiesn before distribution is resumed. Hand
sprays shall be used in tacking small patchesamcessible areas that have been missed by the
distributor.

The asphalt tack shall be entirely fogged overlihse course and therefore require no sand
blot. If, however, it has not been uniformly distited, sufficient sand shall be spread over the
surface to blot up the excess asphalt and prewembom picking up. Prior to laying an
intermediate or surface course, all loose or exsasd shall be swept from the base.

The contractor shall maintain the tack coat treatinand the surface of the sub-base intact until
it has been covered by the surface course. Afeishve been damaged by traffic shall be
repaired and shall receive applications of tackt cmaterial in compliance with these
specifications. The maintenance and repair oftélo& coat shall be done at the contractor's
expense.

1309 DENSITY AND SURFACE REQUIREMENT The completed asphaltic concrete pavement
shall have a density of greater than or equal teetgifive percent (95%) of Standard
established by the Marshall Density procedure,guaififty blow method.

All unsatisfactory work shall be repaired, repthoer corrected. The surface of the final course
shall be of a uniform texture and conform to limel grade shown on the plans.

Both density and thickness shall be carefully aulgd during construction and shall be in full
compliance with plans and specifications. Durimgnpaction, preliminary tests, as an aid for
controlling thickness shall be made by means apgutdy the engineer.

Upon request by the engineer, representative sangflthe compacted asphalt paving shall be
obtained by the contractor under the supervisiah®fngineer and shall be tested by a suitable
independent or municipal testing laboratory as s&m& to verify compliance with respective
density requirements.

Selection of the independent testing laboratong humber, timing, location and testing
procedures for the representative samples shatgpeoved by the engineer. The testing
laboratory shall submit to the engineer four (4pies of each report covering the details and
results of the tests. All costs for the testinigolatory and all other costs of testing shall be
borne by the contractor, unless otherwise specified

The surface of the final surface course shalivaoy from a ten foot (10°) straight edge, applied
parallel to the centerline, by more than one-founti (1/4”).

1310 PROTECTION OF PAVEMENT The contractor shall protect all sections of lyesempacted
base and surface courses from traffic until theyehlaardened properly, or as directed by the
engineer.
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1311 COMPACTION TESTING At the option of the engineer, compaction testimay be
performed in the field using a nuclear density-moEs measuring device to determine the
density of the mixture as placed. If as a resuthis field testing the engineer determines that
further compaction is required, the contractor Ishalise his rolling procedure to obtain the

density as specified.
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SECTION 1400 - PORTLAND CEMENT CONCRETE PAVEMENT

1401 _SCOPE This section governs the furnishing of all labequipment, tools, and materials and
the performance of all work necessary to consgoctiand cement concrete pavement.

1402 MATERIALS Except as modified herein, all materials used donstruction of portland
cement concrete pavement shall conform to the reopants stipulated in applicable sections
of this Technical Specification for Public Improvenm Project®f the City of Gardner.

a. Concrete The concrete for the use in construction oflpod cement concrete pavement
shall conform to the concrete specifications liste@ection 2000.

b. Reinforcing Steel

Bars: Bars shall conform to ASTM A615, A616, akf®il7.

Welded Steel Wire Fabric: ASTM A185.

Supporting Elements: Representative samples wbpating elements shall be
submitted and approved by the engineer prior to thee in the

project.

C. Expansion Joint Fillers Expansion joint fillers shall conform to ASTM D99D1751 or
D1752.

d. Joint Sealing Compound Joint sealing compounds shall meet Federal Spatdn
TT-S-1543 and have the following minimum propetrties

Durometer, Shore A 15-25 ASTM D 2240
Tensile stress 45 max. ASTM D 412
@ 150% Elongation, psi Die C
Elongation, % 1200 min| ASTM D 412

e.  Curing Membrane All material to be used or employed in curing t@rd cement
concrete must be approved by the engineer prits tase. It shall be
of the liquid membrane type and shall conform tarASC3009.
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1403 _CONSTRUCTION DETAILS The portland cement concrete pavement shalbhstaucted to
the configuration, and to the lines and grades shanvthe plans.

A. Grading and Subgrade PreparatioAll excavation or embankment required shall be a
defined in Sections 110@rading and 1200-Subgrade Preparation of these technical
specifications.

B. Forms All forms shall be in good condition, clean, ainée from imperfections. Each
form shall not vary more than 1/4 inch in horizdratad vertical alignment for each 10 feet
in length.

1. Material & Size Forms shall be made of metal and shall haveighbequal to or
greater than the prescribed edge thickness ofaterpent slab.

2. Strength Forms shall be of such cross-section and stheragtd so secured as to
resist the pressure of the concrete when struckvdifated, and finished, and the
impact and vibration of any equipment which theyrsapport.

3. Installation Forms shall be set true to line and grade, suggahrough their length
and, joined neatly in such a manner that the joamésfree from movement in any
direction.

4.  Preparation Forms shall be cleaned and lubricated prioraichause and shall be so
designed to permit their removal without damagt&onew concrete.

5. Paving Machine A slip-form paving machine may be used in liddams. The
machine must be equipped with mechanical interiadators, and be capable of
placing the portland cement concrete pavement ® dcbrrect cross-section,
thickness, line and grade within the allowablerahees.

1404 JOINTS Generally joints shall be formed at right angteshe true alignment of the pavement
and to the depths and configuration specified leystandard drawings or as modified by the
plans and specifications.

A. Expansion Joints Expansion joints shall be placed at all locatiovhere shown on the
plans and standard details or as directed by thmeer.

1. General Expansion joints shall extend the entire widthtbe pavement and from
the sub-grade to one inch below the surface optwvement or the material will have
a suitable tear strip provided to allow for the laggtion of the joint sealer.

Under no circumstances shall any concrete heatebss the expansion joint at any
point.

2. Material Expansion joints shall be formed by a one pieoe, inch thick preformed
joint filler cut to the configuration of the cortggavement section.
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Stability Expansion joints shall be secured in such a exativat they will not be
disturbed during the placement, consolidation amgHing of the concrete.

Dowels If expansion joints are to be equipped with devikey shall be of the size
and type specified, and shall be firmly supportedlace by means of a dowel basket
which shall be installed in such a position that ¢tlenter line of the joint assembly is
perpendicular to the center line of the slab areldbwels lie parallel to the slab
surface and parallel the center line of the sl&ne half of each dowel shall be
painted in accordance with the directions showrthenPlans, and then thoroughly
coated with hard grease, or an approved lubridanprevent the concrete from
bonding to that portion of the dowel. As an optiardowel sleeve of the dimensions
shown on the plans or standard drawings may beindex of grease.

B. Contraction Joints Contraction joints shall be of the type and disiens and at the
spacing shown on the plans or standard drawings.

City of Gardner

1.

Templates The templates shall be removed as soon as tierate has attained its
initial set and finished as outlined for toolingnits.

Sawing Sawed contraction joints shall be cut by meahsvet sawing with an
approved concrete saw. The joints shall not beedawtil the concrete has hardened
to the extent that tearing and ravelling is preetlid

All joints shall be sawed during the initial owg period and the sawing shall begin
before the pavement starts shrinking and beforentnalled cracking takes place.

Any procedure which results in premature andutrolled cracking shall be revised
immediately by adjusting the sequence of cutting jihints or the time interval
involved between the placing of the concrete orrémoval of the curing media and
the cutting of the joints. In no case shall thegmaent be left overnight without
having the joints sawed.

The standard contraction joint configuratiorai4/8"-3/16" wide joint sawed to a
depth of1/3 the thickness of the slab. Material created hyirsg shall be flushed
from the pavement before it has had time to drngeir The spacing shall be as
shown on the plans but should generally not exd@ceet.

The joint shall be thoroughly cleaned by appdreethods prior to the placing of the
joint material. This is accomplished by sand-hasthe dry joint in two passes, one
for each joint face. This sand, as well as dudtdirt deposited by wind and traffic,
must be blown out of the joint and away from theaaaround it using a high-
pressure air blast prior to placing the joint mialer

Pre-molded Strip JointdPre-molded strip joints shall be of the propenahsions as
shown on the plans and standard drawings and lshakcured at the proper location
S0 as not to be disturbed by the finishing of thectete.
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C.

Longitudinal and Construction Jointd ongitudinal joints or construction joints shak
placed as shown on the plans or where the contlmcnstruction procedure may require
them to be placed.

1. Center Joints Longitudinal center joints shall be constructexing the methods
specified in Section 1404b "Contraction Joints".

2. Longitudinal Construction JointsLongitudinal construction joints (joints between
construction lanes) shall be keyed joints or shallconstructed with tiebars. Joint
configuration shall conform to the dimensions shoem the plans or standard
drawings.

3. Transverse Construction JoinfSransverse construction joints of the type shown
the plans or standard drawings shall be placed evieerconcrete placement is
suspended for more than 30 minutes or for suctmea that the concrete has begun to
take its initial set. No construction joint sha# placed within ten (10) feet of an
expansion, contraction, or other construction joint

4.  Tiebars Tiebars shall be of deformed steel of the dinmssspecified by the plans
or standard drawings. Tiebars shall be supporiethe proper position and at the
specified spacing and be firmly secured so asmbetdisturbed by the construction
procedure. They shall be free from dirt, oil, pagrease, loose mill scale, and thick
rust which could impair bond of the steel with tucrete.

1405 PLACING, FINISHING, CURING, AND PROTECTION Concrete shall be furnished in

guantities required for immediate use and shalpleed in accordance with the requirements
of Section 2000€oncrete of these technical specifications and as speciferdin.

A.

City of Gardner

Concrete PlacementPrior to placement of the concrete pavementdeliris and foreign
material shall be removed from the inner surfadeb® forms and all forms and subgrade
properly moistened. All required reinforcement asttier special metal parts shall be
properly and firmly set into position to precludeovement during placement of the
concrete.

The concrete shall be deposited over the enidéwof the prepared subgrade between the
forms in such a manner to prevent segregation andequire as little rehandling as
possible. The pour shall be made to the requisgdhdand width of the construction lane
in successive batches and in a continuous openratithiout the use of intermediate forms
or bulkheads. Concrete shall be thoroughly viloratkong the forms or sides and along
expansion and key type longitudinal joints. Attagmts on finishing machines to vibrate
the concrete adjacent to forms and longitudinahtpiwill be permitted provided
satisfactory results are attained. Care shalakert that the vibrator does not penetrate the
subgrade or dislodge or move the joints. The tibgashall be sufficient to produce a
smooth pavement edge. Over vibrating will not benptted as it will cause segregation.
Insufficient vibrating can cause honeycomb. Hooeyo in the edge may be cause for
rejection of the pavement.
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The concrete shall be well vibrated and tampeiinag the forms and along all joints. Care
shall be taken in the distribution of the concretaleposit a sufficient volume along the
outside form lines so that the curb section candresolidated and finished simultaneously
with the slab.

No concrete shall be placed around manholes logr agtructures until they have been
brought to the required grade, alignment, and cstgze. All utility appurtenances shall
be boxed out and isolated using expansion joinerredt The minimum size of a boxed
out section shall be two feet by two feet.

Concrete shall not be allowed to extrude belosvftiims.

B. Concrete Finishing The pavement shall be struck off and consollatgh a mechanical
finishing machine or by hand-finishing methods.

When a mechanical finishing machine is used,cthrecrete shall be struck off at such a
height that after consolidation and final finishiitgshall be at the exact elevations as
shown on the plans. A depth of at least 2 inclie®icrete shall be carried in front of the
strike-off screed for the full width of the slabh&never the screed is being used to strike
off the pavement. The finishing machine shall weviged with a screed which will
consolidate the concrete by pressure. The consleti through the use of this machine,
be brought to a true and even surface, free frook mockets, with the least possible
number of passes of the machine. The edge ofdiee=ds along the curb line may be
notched out to allow for sufficient concrete torfothe integral curb. Hand-finishing tools
shall be kept available for use in case the fimghmachine breaks down.

When hand finishing is used, the pavement shallstouck off and consolidated by a
vibrating screed to the exact elevation as showthermplans. When the forward motion of
the vibrating screed is stopped, the vibrator dbalshut off; it shall not be allowed to idle
on the concrete. Internal mechanical vibratiorldieused along all formed surfaces.

1. Longitudinal Floating After the concrete has been struck off and clheted, it
shall be further smoothed by means of a mechanwaitudinal float or float
finishers using a longitudinal hand float. If ad¢tudinal hand float is used, it shall
be operated from foot bridges spanning the paveraedtshall be worked with a
wiping motion parallel to the centerline, and pagsrom one side of the pavement
to the other. Movement ahead along the centedinéhe pavement shall be in
successive advances of not more than 1/2 of thgtHeof the float. The float shall
not be less than 12 feet in length and 6 inchesvigth, and shall be properly
stiffened and provided with handles at each entis ®peration may be eliminated if
specified tolerances can be attained by some affgoved method.
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C.

City of Gardner

In cases where the longitudinal floating operatnas been eliminated, the pavement
shall be scraped with a straight edge 10 feet leqgipped with a handle to permit it
to be operated from the edge of the pavement. [bhgitudinal float and
straightedge shall be operated so that any excass and laitance are removed from
the surface of the pavement. After the scrapingragmon, the surface of the
pavement shall be within the specified tolerances.

2.  Straightedging While the concrete is still plastic, the slalbface shall be tested for
smoothness with a 10-foot straightedge swung framdles 3 feet longer than one-
half the width of the slab. The straightedge shalplaced on the surface parallel to
the centerline of the pavement and at not more thdoot intervals transversely.
After each test the straightedge shall be movedédat one-half its length and the
operation repeated. When irregularities are dissey, they shall be corrected by
adding or removing concrete. All disturbed plasieall be smoothed with a float not
less than 3 feet long and not less then 6 inchde,vénd again straightedged. The
pavement surface shall have no depression in wisathr will stand.

3. Edqging Before final finishing is completed and befohe tconcrete has taken its
initial set, the edges of the slab and curb shaltérefully finished with an edger of
the radius shown on the plans or standard details.

4.  Final Surface Finish A burlap drag or a broom finish shall be usedhes final
finishing method. When a drag is used it shalbbéast 3 feet in width and long
enough to cover the entire pavement width. Itidtekept clean and saturated while
in use. It shall be laid on the surface of thegmaent and dragged in the direction in
which the pavement is being laid. When broom fimg, a hard bristle broom shall
be used. The broom shall be kept clean and useddn a manner as to provide a
uniform textured surface. The curb shall havestmae final finish as the pavement.

The final surface of the concrete pavement amd shall have a uniform gritty
texture free from excessive harshness and trueetgrades and cross section shown
on the plans. The engineer may require changd#seiriinal finishing procedure as
required to produce the desired final surface textu

Curing Curing shall conform to the requirements sethfar Section 2000 - Concrete with
the exception that water proof paper, or polyetiglsheeting, shall not be acceptable as
curing methods for concrete pavement. The usérafvsor burlap for curing shall be as
approved by the engineer.

As soon as practical after the concrete is feuklit shall be cured with one of the
acceptable methods. If a liquid curing membranesed, it shall be according to the
manufacturer's directions.

A nozzle producing a uniform mist pattern will beed on all spray equipment when

applying the liquid curing membrane. Rate of amilon to the pavement shall be
(1 gallon/175 ft) with a wet thickness of 6 to 10an
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If the forms are removed from finished concreageament within a period of 72 hours or if
a slip form paving machine has been used, the$acssrshall also be cured.

D. Protection The contractor shall, at his own expense, ptdtee concrete work against
damage or defacement of any kind until it has baecepted by the city. Concrete
pavement which is not acceptable to the engineesus® of damage or defacement, shall
be removed and replaced, or repaired to the saiisfaof the engineer, at the expense of
the contractor.

All vehicular traffic shall be prohibited from ing the new concrete pavement until it has
attained the proper strength. The concrete pavestall not be opened for light traffic
until the concrete is at least 72 hours old andati@sned a minimum compressive strength
of 3000 pounds per square inch. The pavement shalbe opened to all types of traffic
until the concrete is at least 120 hours old angl &@ained a minimum compressive
strength of 3500 pounds per square inch. If higHyestrength concrete is used, the
pavement may be opened to all types of traffic wiilea concrete has attained a
compressive strength of 3500 pounds per square inch

E. Temperature LimitationConcrete work shall proceed in accordance vighrequirements
established in Section 20@»ncrete.

BACKFILL. A minimum of 24 hours shall lapse before forms @moved and 5 days shall

lapse before pavement shall be backfilled unlessratse approved by the engineer.

Backfill shall be accomplished in accordance v@ttions 11006rading and 12008ubgrade
Preparation.

The contractor shall be responsible for the repaany existing street pavement disturbed by
the construction to the satisfaction of the enginee

1407 JOINT SEALING AND CLEANUP All joints shall be sealed with an approved jointsealer

1408

applied in accordance with the manufacturer's diretions and city specifications,
standards and design criteria The joints shall be sealed within 7 days ofgleeement of the
concrete and prior to the opening of the pavenwetraffic.

The contractor shall be responsible for the rerh@faexcess dirt, rock, broken concrete,
concrete splatters and overspray from the arelacoédnstruction.

CONCRETE CURB Concrete curb will be constructed as shown erpthns unless otherwise
approved by the city engineer. The three optimaslable for concrete curb are as listed below
and detailed in Standard Details 20-1 through 20-3.

A. Integral curb Integral curb shall be constructed immediatelifofeing the finishing
operation unless otherwise shown on the plansci&lpgare shall be taken so that the curb
construction does not lag the pavement construetnmhform a "cold joint."”
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1410

Steel curb forms shall be required to form thekisaof all curbs except where impractical
because of small radii street returns or otheriapsections.

In placing curb concrete, sufficient spading khaldone to secure adequate bond with the
paving slab and eliminate all voids in the curb.

Curbs shall be formed to the cross section asvishan the drawings with a mule or
templates supported on the side forms and witbat fiot less than 4 feet in length.

The finished surface of the curb and gutter shallchecked by the use of a 10 foot
straightedge and corrected if necessary. Whermegrare flat and while the concrete is
still plastic, the drainage of the gutter shouldchecked with a 4 foot level.

B. Separate Curb and Gutter with Tiebafeparate curb and gutter may be poured prior to
pouring the remaining pavement. Tiebars 5/8 inq»8”) in diameter and 24 inches
(24”) long shall be cast in the curb and gutteB@&inch centers as shown on the standard
details.

C. Separate Curb and Gutter with Keyw&eparate curb and gutter may be poured prior to
pouring the remaining pavement. A keyway of thafiguration and dimensions shown
on the standard details shall be cast in the codbgatter section.

SURFACE TOLERANCESConcrete pavement shall have a surface toleranaié directions

of 1/4 inch in 10 feet when checked with a 10-fstoaightedge.

THICKNESS TOLERANCES 1t is the intent of these specifications thavgraent shall be
constructed strictly in accordance with the thidsishown on the plans. The thickness of the
pavement may be measured by coring, and whereargngent is found deficient in thickness,
it may be compensated for at an adjusted unit gnichall be removed and replaced.

In removing pavement, it shall be removed from dhéside edge of the curb and gutter (curb
and gutter with tiebars or keyway may remain igood condition) to a longitudinal joint, or
between longitudinal joints, and on each side efdbficient measurement until no portion of
the exposed cross sections are more than 2/104t@") deficient, except that there shall not
be less than 5 linear feet (5’)of pavement removiédhere remains less than 10 feet (10’) of
acceptable pavement between the section that leasrbenoved and a transverse contraction,
expansion, or construction joint, the contractallstemove pavement to the joint.
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SECTION 2000--CONCRETE

2001 SCOPE This section covers all cast-in-place concrateluding reinforcing steel, forms,
finishing, curing, and other appurtenant work.

2002 GENERAL All cast-in-place concrete shall be accuratelymfed, and properly placed and
finished as shown on the drawings and specifiediher

Where governing specifications are referred toten and construction requirements shall
conform to the governing specification as modifieerein. "KHS" shall refer to_Standard
Specifications for State Road and Bridge ConstonctKansas Department of Transportation,
1980 edition, or latest revision.

The contractor shall inform the engineer at I@dshours in advance of the times and places at
which the concrete is to be placed.

2003 MATERIALS All material used in the manufacture of concrstmll conform to the
following:

Cement: ASTM C150, Type I, Il or lll (For concrete pavenieee Section 1400)
Water: Clean and free from deleterious substances.

Fine Agaregate: KHS Section 1102, Type FA-A, except that artificolm manufactured
sand will not be acceptable.

*Coarse AggregateKHS Section 1102. Additionally, all crushed starsed as aggregate
for concrete requiring a 4000 psi strength shablained from quarries and beds
designated by the Kansas Department of Transpamtais meeting durability
requirements of Class 1 or Class 6, as shown owufrent listing on file in the
office of the city engineer. Certification by ardependent testing laboratory that
the aggregates used were obtained from an appsmade and identifying the
name and location of the quarry and bed numbet bbdiled, at the contractor's
expense, with the city engineer.

Curing Membrane: Type 2-White Pigmented compound, AASHTO Desigmati48

Air-Entraining Agent ASTM C260

Admixtures ASTM C494

Reinforcing Steel: ASTM A615; Bars, Grade 60, Beam stirrups & coluties, Grade 40

Welded Wire Fabric: ASTM A185, and AASHTO Designation M55
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2004 PRELIMINARY REVIEW A report shall be submitted to the engineerrpiecthe placement
of concrete and shall include data on proposeddesgn strength, concrete mix proportions,
maximum water/cement ratio, slump designated aptiet of delivery, the percent of air in the
concrete for air-entrained concrete, and the fimel @oarse aggregate gradation. Mix
proportions shall be selected preferably on thesbafsfield experience and may be adjusted
upon approval of the engineer where required tadyre concrete of proper workability,
uniform consistency, and acceptable density amhgth. Failure to get a mix design approved
from the engineer prior to concrete placementss gause for removal of the concrete.

When specifically required by the engineer, adagw concrete mix shall be designed and
tested for each size and gradation of aggregatdaneach slump intended to be used on the
work. Design quantities and test results of each shall be submitted to the engineer for

review and approval.

2005 CONCRETE MIX DESIGNATIONS The following tabulation indicates minimum stgéms
for the various types of concrete which will be guted.

MINIMUM COMPRESSIVE STRENGTH

CLASS | 7 DAYS 28 DAYS SLUMP
I 2000 psi 3000 psi 4 inches maximum
Il 2650 psi 4000 psi 2-4 inches maximum

All cast-in-place or precast construction, unlesserwise stated in these specifications or
allowed by the engineer, shall be of Class Il ceteer When high-early strength cement is to be
used for concrete, the mix shall obtain a 7-dagngjth not less than the minimum 28-day
strength specified to concrete of the same class.

2006 LIMITING REQUIREMENTS Each concrete mix shall be designed and concieddt be
controlled within the following limits.

MAX. SIZE CEMENT MAX. WATER MAX. GALS.
COURSE CONTENTS CEMENT WATER PER
SLUMP | AGGREGATE LBS./C.Y. WEIGHT RATIO| SACK OF CEENT
CLASS | (3000 psi) 4 17 480 542 6.12
CLASS Il (4000 psi) 2’ 17 558 421 4.75
3’ 17 588 421 4.75
4 17 618 421 4.75

The quantity of portland cement shall be not thas that shown in the preceding table.

Concrete slump shall be kept as low as possihtsistent with proper handling and thorough
compacting. Maximum slump for portland cement cetecpavement shall be two inches (27).
Slumps for concrete work other than pavement coastm shall not exceed four inches (4”).
Use of slumps in excess of those specified shatirthg when authorized by the engineer. The
use of water to obtain so-called "improved worki&pilshall not be permitted.
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The initial set as determined by ASTM C403 shallattained 5-1/2 hours, plus or minus one
hour, after the water and cement are added togtpegates. If such use has been approved by
the engineer, the quantity of retarding or accélegadmixture shall be adjusted to compensate
for variations in temperature and job conditions.

The use of admixtures other than air-entrainingnég is discouraged and shall not be allowed
without the express approval of the city engine#&hen approved for specific purposes the
admixture content shall be in accordance with #gmmmendations of the manufacturer for
compliance with these specifications.

The total volumetric air content of concrete aftblacement shall be six percent (6%), plus or
minus one percent (1%).

The minimum acceptable compressive strengths bhalk determined by ASTM C39.
As the work progresses, the engineer reservesgheto change the proportions from time to
time if conditions warrant such changes to prodaatisfactory job. Any such changes may

be made within the limits of the specificationsatadditional compensation to the contractor.

BATCHING AND MIXING. Concrete shall be furnished by an acceptableyrgaxed
concrete supplier and shall conform to ASTM C94.

The consistency of concrete shall be suitablepfacement conditions. Aggregates shall float
uniformly throughout the mass and the concrete $loa sluggishly when vibrated or spaded.
The slump shall be kept uniform.

PLACEMENT The limits of each concrete pour shall be prexheined by the contractor and
shall be acceptable to the engineer. All concvétlin such limits shall be placed in one
continuous operation.

Before concrete is placed, forms, reinforcemeats] embedments shall be rigidly secured in
proper position and all dirt, mud, water and delshsll be removed from the space to be
occupied by the concrete. Bonding surfaces sleatidaned of all foreign material and shall be
free from laitance. Concrete shall not be placedrozen subgrade or in excavations which
have not been dewatered.

Placement of concrete shall conform to requiresy@itACI 304. Concrete shall be placed
within forty-five (45) minutes of mixing operationwith the exception that the engineer may
extend the period to ninety (90) minutes (maximdependent upon weather conditions.

Concrete shall be placed so as to avoid segregatithe materials and the displacement of the
reinforcement. Concrete shall not be placed inzbotal layers exceeding eighteen inches
(18") and shall not be deposited in large quargtiae any point in the forms and then run or
worked along the forms, thus causing segregatigdheomaterials. During and immediately

City of Gardner Revised: May 2007 TS/20-3



2009

2010

2011

after placement, concrete shall be thoroughly catggband worked around all reinforcements
and embedments and into the corners of the foriilie concrete shall be vibrated or spaded to
produce a solid mass without honeycomb or surfadeu@bles.

Where steep slopes are required for placing cemeveh chutes, the chutes shall be equipped
with baffle boards or be in short lengths that regethe direction of movement. Chutes,
troughs and pipes shall not be made of aluminum.

Concrete shall not be dropped in the forms a wtsgtaof more than five feet (5°), unless
confined by chutes of pipes; and care shall benta&dill each part of the form by depositing
the concrete as near final position as possibléerAnitial set of the concrete, the forms shall
not be jarred and no strain shall be placed ortius of projecting reinforcement.

COLD WEATHER CONCRETING Unless authorized in writing by the engineenrxing and
concreting operations shall be discontinued whendigscending air temperature in the shade
and away from artificial heat reaches 40°F or wioeacast to drop below 40°F within 24 hours
of placement, and shall not be resumed until aeralng air temperature in the shade and
away from artificial heat reaches 35°F.

When concrete work is authorized during cold wegtlthe aggregates may be heated by
methods approved by the engineer prior to beingegglan the mixer. No ingredient that is
frozen or contains ice shall be placed in the mixgne temperature of the concrete shall be not
less than 60°F and not more than 80°F at the timplaxement in the forms. Under no
circumstances shall concreting operations contien the air temperature is less than 20°F.
No concrete shall be placed on frozen subgradedd&u cooling of concrete shall not be
permitted. Concrete injured by frost action oefkieg weather shall be removed and replaced
at the contractor's expense.

HOT WEATHER CONCRETING The provisions of this section shall apply tbcncrete
work which is done when the air temperature is al®¥F at the time of placement.

The temperature of the concrete, when placed| sbabe high enough to cause excessive loss
of slump, flash set or cold joints. In no caselsha temperature of the concrete, when placed,
exceed 90°F. Forms, reinforcing and subgrade &esfagainst which the concrete is to be
placed shall be wetted down immediately beforegataent.

When the air temperature exceeds 90°F and asapmacticable without causing damage to
the surface finish, all exposed concrete shalldp kontinuously moist by means of fog sprays,
wet burlap, cotton mats, or other means acceptabthe engineer. This cooling with water
shall be in addition to the initial sealing by mewane curing compound.

CURING AND PROTECTION Concrete shall be cured by protecting it agaloss of
moisture, rapid temperature changes and mechamgaly for at least four days after
placement. Acceptable methods shall be moist gunvhite polyethylene sheeting, liquid
membrane-forming compounds, or a combination tHerAéer concrete finishing operations
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have been completed, the entire surface of theyaplated concrete shall be covered by the
curing medium applicable to local conditions andegtable to the engineer. The contractor
shall have the necessary equipment for adequaitegcoin hand and be ready to install prior to
concrete placement.

Moist curing shall be accomplished by a coverihdpurlap or other approved fabric mat used
singly or in combination. Curing mats shall be rth@hly wet when applied and kept
continuously wet and in intimate contact with theface for the duration of the moist-curing
period. Burlap or fabric mats shall be long enotmlover the entire surface of the work and
lapped at joints to prevent drying between adjasheets.

White polyethylene sheets shall be large enougbot@r the entire surface of the work and
shall be lapped not less than eighteen inches .(1BHe sheets shall be adequately weighted to
prevent displacement or billowing due to wind. Meales appearing in the material during the
curing period shall be immediately repaired or @aept with material in acceptable condition.

White membrane curing compound shall be appligdr dinishing operations have been
completed and immediately after the free waterlbtighe surface. The surface of the work
shall be completely coated and sealed with a umifiayer of the curing compound at a rate of
not less than one gallon per 150 square feet. cbhgound shall not be thinned and shall be
kept agitated to prevent settlement of pigment. sOriaces where forms are removed prior to
the end of the specified curing period, the erdgkposed surface shall be coated at the specified
rate of coverage. If rain falls on the newly-colseirface before the film dries sufficiently to
resist damage, or if the film is damaged in anyeptay, the contractor will be required to
apply a new coat of compound to the affected area.
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During cold weather concreting when the ambientemperature is expected to drop below
40°F, a sufficient supply of burlap, straw, hay,otiner blanketing material shall be provided
along the work to protect the concrete and maingaminimum temperature of 40°F in the
concrete as measured on the surface. An approwsture barrier such as wet burlap or
plastic sheeting shall be placed on the concrate fw placement of the blanketing material.
This type of curing shall be maintained for a perd six days as the initial cure.

Sidewalks, curb and gutter, and miscellaneous retecshall be protected and cured for a
period of not less than seventy-two (72) hoursrdlfte placing of the concrete by covering with
wet burlap or by the application of a membranengidompound as specified above.

2012 FORMS Forms shall be designed to produce hardenedre&tenbaving the shape, lines, and
dimensions shown on the drawings. They shall Hécmntly tight to prevent leakage of
mortar and shall be braced or tied to maintaindéngred position, shape, and alignment during
and after concrete placement.

Forms may be of wood or metal and shall be dedigmg@ermit easy removal without injury to
the concrete. Forms for all exterior exposed sedawhich will be visible after backfilling
shall be prefabricated plywood panel forms, johbthpiywood forms, or forms that are lined
with plywood or fiberboard. Forms shall be coatedh an approved light oil to prevent
concrete from adhering and shall be thoroughlyn#daand re-oiled before re-use.

Forms shall not be removed or disturbed until dbacrete has attained sufficient strength to
safely support all dead and live loads. Care dhmaltaken in form removal to avoid surface
gouging, corner or edge breakage, and other datoatpe concrete. The following table gives
the approximate minimum time that forms shall Beiteplace.

AVERAGE AIR TEMPERATURE GREATER THAN 70°  60° 50° 40°

STRUCTURAL MEMBER TIME IN PLACE (24 HOUR DAYS)
Slab Shoring 10 12 14 21
Slab Forms 7 7 7 7
Beams Soffits and Shoring 1D 1? 14 21
Beam Side Forms 1 12 2 3
Wall Side Forms 2 2 3 4

2013 FINISHING FORMED SURFACESFins and other surface projections shall be r&ddrom
all formed surfaces except exterior surfaces thlithe in contact with backfill. A power
grinder shall be used, if necessary, to removeeptigns and provide a flush surface. Surfaces
to be dampproofed shall have fins removed anddiesfilled, but no additional finishing will
be required.
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Tie holes in all formed surfaces shall be cleanegited, and filled with an expansive cement
mortar. Tie hole patches shall be left flush, shusmooth, even and shall match the texture
and color of the adjacent concrete.

Unless provided otherwise in the plans all exposdges shall be beveled by using dressed,
triangular molding, having three-fourths inch (3&1des.

REPAIRING DEFECTIVE AND DAMAGED CONCRETE Any concrete found not to be
formed as indicated on the plans, or out of alignihoe level, or having a defective surface, or
damaged prior to acceptance of the project by itlgeshall be considered as not conforming to
the intent of these specifications and may be edleemoved and replaced by the contractor at
his expense unless the engineer authorizes patohiting defective or damaged area. Surface
defects such as ridges and bulges shall be rentgvgdnding.

Honeycombed and other defective concrete that doesffect the structural integrity of the

structure shall be chipped out and the vacated slvath be filled. The methods used in this
type of repair shall be approved by the enginedaterial used for patching shall be a non-
shrink, non-metallic grout with a minimum 28-dayngaressive strength of 5000 psi or a
similar material approved by the engineer. Prioplkacement of the repair filling, the contact
surface of the affected area shall be thoroughdpreéd of all loose and foreign material and
shall be coated with an epoxy bonding agent.

Concrete repair work shall conform to Chapter 9AGfl 301 and shall be performed in a
manner that will not interfere with thorough curiofysurrounding concrete. Repair work shall
be adequately cured and protected from further dama

REINFORCEMENTS The metal reinforcement shall be protected lyttickness of concrete
indicated on the construction drawings. Whereatberwise shown, the thickness of concrete
over the reinforcement shall be as follows:

LOCATION OF REINFORCEMENT COVER

Surfaces where concrete is deposited directly ag#me ground| 3 inches
Formed surfaces exposed to the ground, to watertoqr2 inches

weathering
Beams, girder, and columns not exposed to grouraderwor| 1-1/2 inches
weathering
All surfaces other than those above 1inch

Reinforcing steel shall be accurately placed aositipned on supports, spacers, hangers, or
other reinforcing steel as approved by the engiaedrshall be secured in place with wire ties

or suitable clips. The minimum clear distance lestwparallel bars shall not be less than 1-1/2
times the diameter of round bars, except that inase shall clear spacing between parallel bars
be less than 2 inches or less than 1-1/2 timesdh@nal size of the coarse aggregate.
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Splices in reinforcing steel will not be permittedl points of maximum stress. When it
becomes necessary to splice reinforcing steel iatgpother than those shown on the contract
drawings, the character and location of the sgditall be approved by the engineer. Welding
or tack welding of reinforcement will not be perted. Reinforcements upon which
unauthorized welding has been done shall be remanddeplaced as directed by the engineer.
Spliced bars shall be placed in contact and sectiesl together.

Metal reinforcement at the time concrete is plaskdll be free from rust, scale, or other
contaminants that will destroy or reduce the bond.

CONSTRUCTION JOINT.S Construction joints shall be made at locatiamdigated on the
drawings or specified, and shall conform to theunemgments of ACI 318. When the contractor
desires to make construction joints at other loceti he shall anticipate such changes far
enough in advance of the construction operationalltiw the engineer to investigate such
changes and approve additional construction joints.

EXPANSION AND CONTRACTION JOINT.S Expansion and contraction joints shall be at
locations indicated on the drawings or as specified

Contraction joints shall consist of planes of wesss created by forming or cutting grooves in
the surface of the concrete. Formed grooves $leathade by depressing an approved tool or
devise into the plastic concrete. Sawed jointdl db& constructed by sawing through the

surface of the concrete with an approved concieete SSawing of the joints shall begin as soon
as the concrete has hardened sufficiently to ptexeressive raveling.

Expansion joints shall be formed with pre-formegbansion joint filler of the non-extruding
and resilient types which shall include the follogi Cork, self-expanding cork, sponge
rubber, cork rubber, and bituminous fiber. Thesmamals shall meet the requirements of
ASTM D994, D1751 and D1752.

REINFORCED CONCRETE BOX FORMING SEQUENCHRVall forms may be placed the
day following the placement of the bottom slab,l@sy as care is taken to protect the slab
against rough or abusive handling of forms andlacipg equipment. The actual placement of
concrete shall not occur prior to the fifth dayeafplacing the bottom slab. Top forms may be
placed with wall forms if the walls and top areld® monolithic construction, otherwise top
forms are not to be placed until the third dayraft@cing the walls. The actual placement of
concrete for the top shall not occur prior to tifign fday after placing the walls (for base to top
shoring) or until the walls have reached their giestrength for slab forms shored by the walls.
Wall forms shall remain in place a minimum of twayd after the walls are poured. Supports
for the top slab shall be left in place accordindghte schedule shown in this section, paragraph
2012-Forms.
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The above guidelines for placing forms for reiggd concrete boxes are based on the use of
standard forming procedures and with the use ofrete@ containing no admixtures to achieve
high early strength. Variations in forming techueg and/or the use of high early strength
concrete shall only be allowed after the contradbtains the written approval of the city
engineer.
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SECTION 2100-CONCRETE CURB, CURB AND GUTTER, SIDEW AND DRIVEWAY
ENTRANCES

2101 SCOPE This section covers concrete curb, curb andegutioncrete sidewalk and concrete
driveway entrances, including reinforcing steelrnfs, joints, finishing, curing, and other
appurtenant work.

2102 MATERIALS All items of material included in this work shebnform to the requirements of
Section 200@oncrete.

2103 _GENERAL All construction covered in this section shadinform to the requirements of
Section 2000Concrete. All curb or curb and gutter construction shadl pperformed prior to
placement of pavement or sidewalk, except whenraike approved by the engineer. All
forms shall be in good condition with not more thane-fourth (1/4) inch variation in
horizontal and vertical alignment for each ten (fe@} in length.

2104 GRADING AND SUBGRADE PREPARATION All excavation required in the grading and
subgrading preparation shall be considered as ddgifled Excavation” as defined in Section
1100 Grading. All grading shall be done in conformance withctis 1100Grading and
1200Subgrade Preparation.

2105 EXPANSION AND CONTRACTION OR CONSTRUCTION JOIS. Expansion and
contraction or construction joints shall be as imespecified on the standard detail sheets or as
otherwise specified by the city engineer.

2106 FINISHING Finishing shall be performed as follows:

a. Curb and Curb and GutterThe curb shall be tooled to the required radiisaon as
possible after the concrete takes its initial sétter the forms and templates are removed
the joints shall be tooled and the curb surfacistied with a wood or cork float to remove
all imperfections without additional mortar. Inl @hses the resulting surface shall be
smooth and of uniform color with all rough spotspjpctions, and form stakes removed.
No plastering of the concrete will be allowed. Timeshed curb shall have a true surface,
free from sags, twists, or warps, and shall havaitorm appearance, and shall be true to
the specified lines, grades, and configurationsvshon the drawings.

b. Sidewalk and Driveway Entranceg\fter the concrete has been thoroughly constditla
and leveled, and the initial set has taken pldaoe,surface shall be finished with a soft
wood or cork float and either burlap or broom fired with no other mortar than that
contained in the concrete. The resulting surfdedl $e uniform in color and contain no
imperfections. The edges shall be rounded wittoartg edge. Special care shall be taken
to ensure a straight, neat appearance along thes eddhe sidewalk or driveway entrance
and at the joints.

City of Gardner Revised: May 2007 TS/21-1



2107 REINFORCEMENT (Curb and GutterlReinforcement for concrete curb and gutter dbmlhs
designated on Standard Details 21-1 and 21-2. eXbeption to this shall be when the curb and
gutter is to be constructed on an asphaltic coadrase with a minimum depth of three inches
(3”). In this case, no reinforcement shall be megfiunless otherwise determined by the city
engineer.

2108 REINFORCEMENT (Other). Reinforcement for all other work shall be as shown the
contract drawings or as depicted on details coathin this specification.

City of Gardner Revised: May 2007 TS/21-2



SECTION 3000 - SANITARY SEWERS

3001 _SCOPE This section applies to sanitary sewer constsacnd shall consist of furnishing all
labor, materials, and equipment for the compleséaiiation of sewers and appurtenances.

3002 GENERAL It is understood that throughout this sectiogsthspecifications may be modified
or deleted by appropriate items in the contracuduents.

When reference is made to a standard specificdB@TM, AWWA, etc.), the specification
referred to shall be understood to mean the lawgsion of said specification except as
otherwise noted in the contract documents.

3003 MATERIALS

A. Reinforced Concrete Pipe

Pipe ASTM C76, except as modified herein.

Fine Aggregate Clean natural sand, ASTM C33.ifiéidl or manufactured sand will
not be permitted.

Cement ASTM C150, containing not more than freecent (5%) tricalcium
aluminate.
Gaskets ASTM 361 polymer shall be neoprene berosynthetic rubber.

Natural rubber will not be acceptable.

B. Ductile Iron Pipe

Pipe ANSI A21.51; ASTM A536, Grade 60-42-1(hickness Class 50
unless otherwise required by the City Engineer.

Mechanical and
Push-On Joint ANSI 21.11, except gaskets shalhbéoprene or synthetic rubber.
Natural rubber will not be acceptable.

Flanged Joints ANSI A21.10.

Fittings ANSI A21.10, pressure rating of nadehan that specified for pipe.
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City of Gardner

Lining & CoatingLining application shall be perfoed by pipe manufacturer only.

Jobbing of lining will not be allowed. All lininghall be done at
point of pipe manufacture.

. Polyethylene Lining:

All pipe and fittings shall be lined with virgin pethylene
complying with ASTM D1248, compounded with an inéiter
and with sufficient carbon black to resist ultralet degradation
during aboveground storage of the pipe and fitting3he
polyethylene lining shall be bonded to the intewnbithe pipe or
fitting by heat.

Polyethylene linings for pipe and fittings shallvbaa nominal
thickness of 40 mils. Minimum lining thickness Blee 30 mils.
Linings shall cover the interior surface of pipedatfittings in
conformance with the following:

The lining for pipe utilizing push-on gaskets shexttend from

the spigot and through the socket to the edgeenfsisket sealing
area. The lining for pipe utilizing mechanicalrjta shall extend
from the spigot and through the socket to the exfgbe gaging

ring. The lining in fittings shall cover the inier surfaces
including the socket areas as defined above.

. Calcium Aluminate Lining:

Before lining the pipe with cementitious materakportion of the
gasket cavity and a portion of the pipe barrellgbaicoated with
a minimum of 8 mils of Tnemec Series 61-D1182 blapkxy.
The bell end portion to be epoxy coated starts \hi gasket
seating area, continues through the bell shoultleat, concludes
with the first 4 inches of the pipe barrel interiofhe spigot end
shall be epoxy coated on the interior and extesimfaces.

The lining shall be a pure fused calcium aluminatertar
comprised of fused calcium aluminate cement contbingh
fused calcium aluminate aggregates. A seal cal sk applied
to the lining.

The thickness of the lining shall be a minimum df2% inches
(125 mils) for 6” through 12" pipe, 0.187 inches8{1lmils) for

14” through 24" pipe. The lining thickness mayeno less than
the specified minimum at the ends of the pipe.
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Field-cut end repairs are to be done in accordanttethe pipe
manufacturer's recommendations. End repairs arateld to
exposed metal within the pipe joint. The calciufan@nate
cement lining does not require sealing or protectio

Cracks, other than closed hairline cracks andfar ¢razing, shall
not be acceptable. Loose areas of cement are llostaale.
Visual inspection of the lining is sufficient.

C. Polyvinyl Chloride (PVC) Pipe

Pipe* Pipe shall be seamless. Pipe material sbaform to ASTM D
1784 and shall have a minimum cell classificationl2454B,
12454C, 12364A, or 13364B. Pipe sizes 18" and ksl
conform to ASTM D-3034 or ASTM F-789. Pipes lardban
18" shall conform to ASTM F-679 or F-794. Minimupipe
stiffness for pipe used for stublines and for pipéth depths to
invert up to 15 feet shall be SO#. SDR26 shall be used for
pipes with depths to invert greater than 15 feet.

Joints All gasketed joints shall be compressimil and spigot push-on
conforming to ASTM D 3212-89 "Standard Specificatitor
Joints for Drain and Sewer Plastic Pipes Using ibBlex
Elastomeric Seals", conforming to ASTM F 477. lioant shall
be as recommended by the pipe manufacturer.

Fittings Fittings defined as tee connectionsatlé for assembly to 6-inch
house or building sewers shall be saddle-typen§igimolded of
PVC materials conforming to ASTM D 1784. All fittys shall
utilize Elastomeric seals and shall be suitableuse with the
respective ASTM PVC pipe standard or molded PV@selt-a-
tee is acceptable for service connections on 18"larger service
mains.

*When PVC is used on force mains, a tracer wirdl &leainstalled allowing accurate locates of
the main.

3004 ALIGNMENT. Piping shall be laid to the lines and gradescaieéd on the drawings using
laser beam equipment, surveying instruments oebhtiards to maintain alignment and grade.
If batter boards are used, they shall be erectadetvals not exceeding 25 feet. Not less than
three batter boards shall be maintained in propsitipn at all times during the trench grading
operation.

3005 HANDLING. Pipe, fittings, and appurtenances shall be paned, unloaded, stockpiled,
distributed, and installed or otherwise handled manner which prevents damage thereto and
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which will ensure the delivery and installation rihef in a sound and acceptable condition.
Hooks shall not be permitted to contact joint steta Damaged pipe shall be removed from
the site.

CLEANING The interior of all pipe and fittings shall betoughly cleaned before installation
and shall be kept clean until the work has beereed. All joint contact surfaces shall be
kept clean until the joint is completed.

Whenever pipe laying is stopped, the open entd@pipe must be closed by using a pipe plug
to prevent trench water, sand, and earth from exgtehe pipe. In no case shall said plug be
removed and water allowed to enter the sewer th@iEngineer is satisfied that the sewer will
not be injured by water coming in contact with thipe, pipe backfill or subgrade. The
Engineer may require the contractor to pump theewfiom the trench before continuing
trenching or pipe laying operations.

Every precaution shall be taken to prevent foremgaterial from entering the pipe during
installation. No debris, tools, clothing, or otlmeaterials shall be placed in the pipe.

LAYING PIPE Lateral displacement of the pipe shall be preadnduring embedment
operations. Pipe shall not be laid in water, nadar unsuitable weather or trench conditions.

Pipe laying shall begin at the lowest elevatiothwiell ends facing the direction of laying
except when reverse laying is permitted by the &

JOINTING All joint preparation and jointing operationsafifcomply with the instructions and
recommendations of the pipe manufacturer. Immelyidtefore joints are pushed together, all
joint surfaces shall be coated with the lubricamhished with the pipe. The position and
condition of each rubber gasket (unbonded gaskbtd) be checked with a feeler after the joint
is completed.

Joints for reinforced concrete pipe shall confaomSection 7 of ASTM C361 except that
gaskets shall have a circular cross section anid lsh@onfined in a groove in the pipe spigot.
Pipe with collars in lieu of integral bells will hbe acceptable.

Joints for PVC pipe shall comply with all recommdations and instructions of the pipe
manufacturer.

TEMPORARY PLUGS Provide and install plugs as manufactured by @ppplier or as
fabricated by contractor of approved constructi®ugs shall be watertight against heads up to
20 feet of water. Secure plugs in place in a mammdacilitate removal when required to
connect pipe.

Mechanical plugs, braced with a 4x4 timber wedggdinst the opposite wall of the manhole,
shall be installed at the downstream end (connedtiibh existing line) on all sanitary sewer
extension projects under construction and shalidoéied by the contractor at the completion
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of each working day. Also, the open end of theeseshall be plugged at the end of the work
day with a suitable mechanical plug to preventyeotiforeign material until work is resumed.

CONNECTIONS TO EXISTING PIPELINES AND STRUCTBR Connect pipe to existing
structures and pipelines where indicated. Obseevenent articles of specifications pertaining
to joint locations.

Prepare structure by making an opening with atleeo inches (2”) clearance all around fitting
to be inserted. The concrete structure shall bialig cut with a concrete saw in conformance
with the method and tolerances shown on city stahdeawings. Opening between pipe and
manhole wall shall be filled with an expansive drau such a manner that a watertight
condition will result.

Manholes to be built on an existing sewer shalcbestructed in such a manner as will not
disrupt service of the existing sewer. The manihalee, walls, and invert shall be completed
before the top half of the sewer pipe is cut orkbroaway. Rough edges of the pipe thus
exposed shall be covered with expansive groutuah @ manner as to produce a smooth and
acceptable finish. Any portion of the existing sewlamaged by the contractor shall be
repaired or replaced at no expense to the city.

Connections between different pipe materials shall made using proprietary transition
coupling, unless otherwise specified on the draging

TEE BRANCHES AND SADDLES Tee branches and saddles shall be pitched taA8
installed at locations designated on the planse d@dntractor shall verify that tee branch or
saddle locations have been marked in advance ofconstruction of sewers serving any
property which will require sewer service and,hié locations have not been designated, shall
stop the sewer construction until the necessarybtamch or saddle locations have been
obtained.

Tee branches and saddles shall be installed we&Hawer lip not more than two inches (2”)
below the outside top of the pipe. Tee branchesaddles shall not be covered until each
location has been recorded.

Each tee branch or saddle shall be marked witbaden strip extending from the tee vertically
to within one foot (1') of the ground surfac@ll service line branches shall be extended to
within 8 feet of the minimum sewerable floor elevabn at the time of the main
construction. Markers shall be securely anchored and maintameetical until backfilling has
been completed. Tee branches or saddles shalbbedcwith a suitable plug held in place by
an approved joint sealing compound.
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SERVICE CONNECTIONS Service connections made to the sewer prioatikfidling shall

not be installed as vertical risers but shall be tn a slope not to exceed one foot vertical to
one foot horizontal. A 45bend shall be used to join the tee branch toehéce connection or
stub line. The service pipe shall make such azbatal angle with the sewer line that a proper
connection to the 45bend or stub line is obtained without trimming thipe and with no
danger of jute or jointing material being forcedoinhe sewer. Each service connection pipe
shall have a solid bearing on rock backfill.

CONCRETE ENCASEMENT Concrete encasement shall be installed as shmwnhe
drawings and where, in the opinion of the Enginsech pipe encasement is necessary because
of unforeseen conditions encountered in the wobll. pipe which is to be encased shall be
suitably supported and blocked in proper positiod shall be anchored against flotation. The
minimum 28-day compressive strength of concretel iseencasement of sewer lines shall be
3000 psi.

WATER LINE CLEARANCES

GRAVITY SANITARY SEWERS - When potable water pipasd gravity sanitary sewers are
laid parallel to each other, the horizontal diseahetween them shall be not less than 10 ft (3.0
m). The distance shall be measured from edgede.edhe laying of water pipes and sanitary
sewers shall be in separate trenches with undetiuglarth between them. In cases where it is
not practical to maintain a 10 ft (3.0 m) separatisDHE will consider proposals providing
equivalent protection by other methods on a casealsg basis, if supported by data from the
design engineer. Equivalent protection may regseétary sewer construction with one of the
following additional protective features: concretecasement, vacuum sewers, or jointless pipe
such as polyethylene or cured-in-place.

When a water pipe and a sanitary sewer cross anddwer is 2 feet (0.6 m) or more (clear
space) below the water pipe, no special requiresn@nlimitations are provided herein. At all
other crossings, the sanitary sewer is to be cactsti of one of the following materials (or
approved equal) and pressure tested to assure Wgtteress pursuant to Chapter VI of the
KDHE Minimum Standards of Design of Water PollutiGontrol Facilities

* Ductile iron pipe conforming to ASTM A536 or ANSKAWA C151/A21.51 with
minimum thickness class 50, and gasketed, pushraneghanical joints in conformance
with ANSI/AWWA C110/A21.10 or ANSI/AWWA c111/A21.11

* PVC pipe conforming to ASTM D3034 with minimum waHickness of SDR41, ASTM
F679, ASTM F789, or ASTM F794, with gasketed pushjoints in conformance with
ASTM D3212.

* Reinforced concrete pipe conforming to ASTM C76hwgiasketed joints in conformance
with ASTM C361 or ASTM C443.

Joints in the sewer pipe shall be located asdaractical from the intersected water main.
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3015

Where a water main is laid across or through aa arhere there is an existing sanitary sewer,
which is not constructed of one of the above spatimaterials and is 2 feet (2'/0.6 m) or less
below the water pipe, the existing sewer shall eased in concrete with a minimum of six

inches (67/15 cm) thickness for a 10 foot (10’/8) distance on each side of the crossing or
the crossed section of sewer replaced to meetlibeeaspecified construction requirements.

KDHE will consider proposals providing equivalenbfection by other means on a case-by-
case basis, if supported by data from the desigmear.

Where sanitary sewer lines are to be installeceuadd across water lines and a two foot (2)
clearance cannot be obtained because of limitiageg or grades of existing structures, then
the sewer line shall be constructed of ductile pgye for a distance of at least ten feet (10’) in
each direction from the crossing.

SEWER CONNECTIONS. There are to be no physicaheotions between any parts of the
potable water system with building sewers, sanits@wyers, or wastewater treatment facilities
by means of which it would be possible for sewagyen under exceptional circumstances, to
reach the wells, storage reservoirs, or distrilvusgstems.

PRESSURE SEWER LINES. When force mains run parald water lines, the
separation distance shall be as far as practioélatleast a 10 ft (3.0 m) horizontal separation
shall be maintained. There shall be at leastta(@.6 m) vertical separation at crossings with
the water main crossing above the sewer force méincases where it is not practical to
maintain the required vertical or horizontal separadistance between a water line and a
sanitary sewer force main, KDHE will consider pregls providing equivalent protection by
other methods on a case-by-case basis, if supploytddta from the design engineer.

SEWER MANHOLES. No water pipe shall pass throoglsome in contact with any part of a
sewer manhole.

STORM SEWERS. The separation distance betwe¢orm sewer (which is not a combined
storm/sanitary sewer) and a water main should bedan geotechnical considerations.

DRAINS. Underground drains from fire hydrantsvatve pits should not be directly connected
to sanitary or storm drains.

All of the above recommended protective measuralt apply to water and sewer service lines.
All special protective measures outlined by KDHtals be required in the final design and
implemented during the construction phase whes imipractical for geotechnical reasons, to

cross water lines over sewer lines.

SEWER MANHOLES Manhole construction shall comply with all ofethapplicable
requirements of Section 31@anitary Sewer Manholes.
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3016 ACCEPTANCE TEST Each reach of sewer shall meet the requiremehtbe following

acceptance tests. All defects shall be repairatdasatisfaction of the Engineer by and at the
expense of the contractor.

A.

C.

City of Gardner

Infiltration Test An infiltration test will be required when thewger line is below the
ground water level. The amount of water leaking ithe sewer shall be measured and it
shall not be more than 50 gallons per day per dfif@pe, per inch nominal diameter.

Exfiltration Test In areas where the ground water level is belosvgipe, the contractor
shall perform an exfiltration test. The sectionsefver to be tested shall be filled with
water so that the water level in the upstream mlenis at least four feet (4’)above the
flow line or two feet (2’) above the top of the pjpwhichever is greater.

The amount of water added during the test pettodhaintain the water level shall be
measured and it shall not exceed a rate of 50 rgalb@r day, per mile of pipe, per inch
nominal diameter.

Air Test As an alternate to the exfiltration test, thatcactor may perform a low pressure
air test when approved by the Engineer. The sedigipe between successive manholes
shall be sealed with suitable plugs. One of thigpkhall have a positive on-off valve and
suitable means for readily disconnecting it at ¢batrol panel. A second orifice in the
plug shall be used for constantly reading the makpressure of the pipe. This orifice
shall be continuously connected to a pressure ghageg a range from 9 to 10 psi. The
gauge shall have minimum divisions of 0.10 psi ahdll have an accuracy 0004 psi.
Reinforced concrete pipe shall not be air tested.

Low pressure air testing shall be conducted ofires unless otherwise directed by the
City Engineer. The testing methods and air leakates shall conform to the requirements
of ASTM F-1417-92 or the latest revision theredtach reach of sewer pipe between
manholes shall be tested after completion of te&llation of the pipe, appurtenances and
the backfill of the sewer trench. Internal airgmere shall be monitored so that it will not
exceed 9.0 psig.

Determine the rate of air loss using the timespuee drop method. Slowly introduce air
into the section of pipe to be tested, until thepaessure is raised to approximatélp
psig and the section of pipe section is stabilizéd. discussed previously, disconnect the
air supply and decrease the pressure to 3.5 psidostarting the test. Determine the time
required for the pressure to drop from 3.5 psi.® i and compare this interval to the
required time to decide if the rate of air losswighin the allowable minimum times
required by pipe diameter are shown in Table 1.

If the pressure drops 1.0 psi before the appatgtime shown in Table 1, the air loss rate
shall be considered excessive and the test sdfetiisn If the test section fails, leaks shall
be repaired and the line shall be retested toaheirements of this test methotkernco”
rubber clamp-on type repair couplers will not be anacceptable method of repair.
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City of Gardner

Solid repair sleeves shall be used on all new consttion. Prior to acceptance, all
constructed sewer lines shall satisfactorily pasddw pressure air test.

Upon completion of the test, open the bleederevahd allow air to escape. Plugs should
not be removed until all air pressure has beencestiu

Example of how to use Table 1:
What should the required test time be for a ki@ pressure drop in 327 feet of 8-inch
diameter pipe between manholes.

Solution

The exact time is easily calculated by using &dbl Since 327 feet exceed the 298 feet
length associated with the minimum test time foi8anch pipeline, the fourth column in
Table 1 is used to calculate the required test &mfollows:

T=1520x L =1.520 x 32497s

Therefore, the required test time for a 1.0 ps@gsure drop is 497 s or 8 minutes and 17
seconds.
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ASTM F 1417
TABLE 1

Minimum Specified Time Required for a 1.0 psig Bree Drop for Size and Length of Pipe Indicated@or 0.0015

Note 1--See Practice UNI-B-6-90
Note 2--Consult with pipe and appurtenance manufacfor maximum test pressure for pipe size gretitan 30 in. in diameter

Pipe Min. Length Time for Specification Time forrigth (L) Shown, min:s

Diam. Time for Longer
In min:s Minimum Length, s 100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft

Time, ft

4 3:46 597 0.380 L 3:46 3:46 3:46 3:44 3:46 346  463: 3:46
6 5:40 398 0.854 L 5:40 5:40 5:40 5:40 5:4 540 425: 6:24
8 7:34 298 1.520 L 7:34 7:34 7:34 7:34 7:36 8:5p :080| 11:24
10 9:26 239 2.374 L 9:26 9:26 9:26 9:53 11:82 13:56115:49 17:48
12 11:20 199 3.418 L 11:20 11:20 11:2¢4 14:15 17:p519:56 22:47 25:38
15 14:10 159 5.342 L 14:10 14:10 17:4B 22:15 26:4231:09 35:36 40:04
18 17:00 133 7.692 L 17:00 19:13 25:3B 32:03 38:p744:52 51:16 57:41
21 19:50 114 10.470 L 19:50 26:10 34:54 43:37 52:161:00 69:48 78:31
24 22:40 99 13.674 L 22:47 34:11 45:3% 56:38 68:279:46 91:10 102:33
27 25:30 88 17.306 L 28:51 43:16 57:41 72:07 86:32100:57 | 115:22| 129:44
30 28:20 80 21.366 L 35:37 53:25 71:1B 89:02 106{5024:38 | 142:26| 160:1§
33 31:10 72 25.852 L 43:05 64:38 86:1D 107:43  1R9(1150:43 | 172:21| 193:53
36 34:00 66 30.768 L 51:17 76:55 102:34  128[12 863 179:29| 205:07[ 230:44

City of Gardner

In areas where ground water is known to exishexhalf inch diameter capped pipe nipple
approximately 10 inches long is to be installedtigh the manhole wall on top of one of

the sewer lines entering the manhole. This iredialh is to be done at the time the sewer
line is constructed. Immediately prior to the periance of the line acceptance test, the
ground water level shall be determined by removiegpipe cap, blowing air through the

pipe nipple into the ground to clear it and thenreecting a clear plastic tube to the pipe
nipple. The tube shall then be held vertically andeasurement of height in feet of water
shall be taken after the water height has stabilinethe tube. The height in feet shall be

divided by 2.3 to establish the pounds of prestutee added to all readings.

All pressure sewage force mains shall have hyaltios pressure and leakage tests
performed prior to acceptance. No pressure saneshall be accepted unless passing the
prescribed requirements. All tests shall confoorAWWA C600 procedures as modified
herein and shall be applicable to all pressure sew€he test shall be conducted after line
installation and trench backfilling is complete.

The test shall be performed separately in segreetiveen sectionalizing valves and a test
plug, or between test plugs. Test segments sleabdbected so that adjustable seated
valves are isolated for individual checking. Thanttactor shall furnish and install test
plugs at no additional cost to the owner, includatigrequired anchors, braces and other
devices to withstand hydrostatic pressure on ths. llAny damage to public or private
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City of Gardner

property caused by failure of the plugs shall keergsponsibility of the contractor. The fill
rate of the line shall be limited to the availabémting capacity.

The pressure test shall be conducted at 1.5 tithesmaximum operating pressure
determined by the following formula:

Pyt = 0.650 (OP-GE), in which
Pyt = test pressure in psi at gauge elevation

OP = operating pressure in feet as indicatedifghest elevation of the hydraulic
gradient on each section of the line.

GE = elevation in feet at center line of gauge.
The test shall be performed satisfactorily pteodetermining leakage.

The leakage test shall be conducted at maximuenatipng pressure as determined by the
following formula:

Plt = 0.433 (OP-GE), in which
PIt = test pressure in psi at gauge elevation
OP and GE = as in pressure test
All joints shall be watertight and free from |saks determined by the test.

If any of the above tests fail to meet the abprescribed requirements, the test shall be
repeated as necessary after all leaks and defaatsideen repaired.

Deflection Test A deflection test shall be required on all ilatéons involving flexible or

semi-rigid pipe after said pipe has been laid aadkflled. The maximum allowable

deflection shall not exceed 5.0 percent (5%) of piyge's actual internal diameter as
measured in the field. The deflection test shalhstst of guiding a device of the

appropriate size for the pipe involved to accuyatekasure any deflection in the pipe.
The device to be used shall be approved by theEZigineer prior to its use. Attention is
directed to the fact that the pipe's nominal di@nes greater than the actual internal
diameter of the pipe. Lamping will not be approascda substitution for deflection testing.

Upon completion of the testing, all piping showia deflection greater than 5.0 percent
(5%) shall be excavated, replaced, backfilled, astgsted to the satisfaction of the
Engineer.
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F.

City of Gardner

Video tapes.The contractor will be required to provide videpds to the city after all
testing of the sewer line is complete. The vidamera shall be placed in the downstream
manhole for each section and pulled to the upstre@mhole. If services lines or service
stubs have been installed with the project, eachicgeemust be noted as a distance in feet
from the downstream manhole. The completed vidge tmust include monitoring of
distance in feet from the downstream manhole foseattions of pipe installed. The city
will complete a second video of the sewer pipe mptothe expiration of the two year
maintenance bond. If any maintenance is requitgthg the two year maintenance period,
the contractor will be required to video all repdisections of pipe to verify corrections.
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SECTION 3100--SANITARY SEWER MANHOLES

3101 SCOPE This section covers standard, drop, and spselaker manholes. Manholes shall be
constructed complete with covers, steps, fittirggl other appurtenances, in accordance with the
details indicated on the drawings.

At the option of the contractor, standard and dnagnholes shall be constructed of precast
concrete sections or cast-in-place concrete.

Only manholes which are required to have outside pnd fittings for dropping sewage into the
lower line will be designated as drop manholessid@ drop manholes where the incoming line
discharges directly into the manhole and which dbraquire special fittings will be considered
standard manholes.

Manholes shall be placed in locations that will be in conflict with future sidewalk or driveway
construction.

3102 MATERIALS

Concrete Materials, handling, forms, finishing, curing, anther work as
specified in Section 20000ncr ete.
Precast Sections Circular precast concrete; ASTM C478, except asifieadd Joints

shall be of a bitumastic material or preformed ifidex joint sealant
applied in accordance with manufacturer's recomraikorl A-
Lok pipe to manhole connectors or approved equatequired for
all manhole connections up to a pipe diameter 6f 36
Minimum Thickness As indicated on the draygin

Reinforcement As indicated on the drawings.

Openings Circular or horseshoe-shaped boxarueach connecting pipe
with surfaces grooved or roughened to improve mnokand
Where manholes are constructed over existing lineger stop
gaskets shall be required.

Portland Cement ASTM C150

Sand Concrete sand (fine aggregate) sieved through & seen

Shrinkage-Correcting Master Builders "Embeco”, Sika "Kemox", or Sonne&bpr

Aggregate "Ferrolith G-DS".

Mortar One part portland cement Type |l, 3 parts sand,paf4 hydrated
lime, ASTM C-207.

Non-Shrinking Mortar Premixed or job mixed; job mixed shall be one minkage-
correcting aggregate, one part portland cementpartesand.

Flat Wrap Approved material: EZ Wrap, Rubber (Press-Seal &aSkrp.) or]
equal.

Gaskets

Mastic Hamilton-Kent "Kent-Seal No. 2" mmum two-1" or one-2!

beads per joint), or approved equal. Enough natshall be
applied to fill the joint so that a minimum of lidech bead is
visible, to be smoothed off after completion.
Flexible Joint Preformed "O0" ring; butyltudr or bituminous polymer ate
acceptable. Natural rubber is not acceptable
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Coal Tar Paint Koppers "Bitumastic Super-Service Black,” Porterarfhastic
103," Tnemec "450 Heavy Tnemecol," or approved kequa

Castings ASTM A48, with asphalt varnish coating appliedrs foundry

3103

3104

3105

3106

STANDARD MANHOLES All manholes shall be constructed, complete vativers and

ladder steps, in accordance with the details shawthe drawings and found herein. Standard
manholes above the foundations, unless otherwigeresl by the plans, shall be constructed of
poured-in-place concrete or solid, precast, cuseginental concrete masonry units of circular
sections specially cast for use in manhole contmuc Manholes shall be constructed with
eccentric cones unless otherwise approved by thewrgineer.

Foundations for all standard manholes shall hav@ramum 28-day compressive strength of
3000 psi.

Precast concrete sections shall be inspected délerered and all cracked or otherwise visibly
defective units rejected.

Prior to backfilling, every joint shall be flat appped with approved material.
CONSTRUCTION All mortar shall be used within 40 minutes afteixing. Mortar which

has begun to take on initial set shall be discaedetishall not be mixed with additional cement
or new mortar.

Manhole inverts shall be constructed of concretmfarming to the requirements of
Section 2000Concrete, with the exception that the concrete shall havaiaimum 28-day
compressive strength of 3000 psi.

In no case shall the invert section through a mabnhe greater than that of the outgoing pipe.
The shape of the invert shall conform exactly te libwer half of the pipe it connects. Side
branches shall be connected with as large of ausaafi curve as practicable. All inverts shall
be troweled to a smooth clean surface.

Circular precast sections shall be provided withastic gasket or preformed flexible joint to
seal joints between sections. The space betweenecting pipes and the wall of precast
sections shall be completely filled with non-shiimkmortar.

All manholes under construction shall be coveredn appropriate manner to prevent the entry
of any stormwater runoff, trench water, sand, eartany other foreign substances at any time
during construction or while the manhole is unatezh

DAMPPROOFING Surfaces to receive paint shall be dry. Befwaekfilling is started, the
exterior surfaces of precast and poured-in-placehwoias shall be painted with two (2) heavy
coats of coal tar paint. Application shall be iccerdance with the manufacturer's
specifications and instructions.

CASTINGS Manhole rings and covers shall be Clay and Bal®. 2008 BV, Deeter
No. 1315, GCI castings SM2202, or approved eqliake exception shall be for use on shallow
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manholes where manhole covers shall be Clay & Bdle. 2020, Deeter No. 2016, GCI
castings SM 2100, or approved equal.

When bolt-down type manhole rings and covers aceired and specified, Clay and Bailey

No. 2014 M, GCI Casting SB 2200STD, or approvedagquith rubber gaskets and stainless
steel cover bolts 5/8-inch diameter with hexagdresdd bolts shall be furnished. Bolt-down

type manhole rings shall be anchored to the manhittenot less than four 3/4-inch diameter

anchor bolts having a minimum of 14 inches (14"eofbedment, except in concrete manholes
in which the ring is embedded in concrete.

If castings arrive on the job without a foundryating, one coat of coal tar paint shall be
applied. Before painting, all castings shall berdlughly cleaned and properly supported. All
loose rust shall be removed by wire brushing. i@gstshall not be handled until the paint is
dry and hard. All castings shall be interchangeabth the Clay and Bailey model numbers.

Prior to backfilling, casting and adjusting rirgjgll be flat wrapped with approved material.

3107 STUBLINES Stublines for future sewer main connectionsldi@provided in manholes at the
locations indicated on the drawings and shall teata in a bell and plug.

3108 CONNECTIONS TO EXISTING MANHOLES All sewers constructed of rigid pipe
extending from manholes shall be encased with epacto the first pipe joint from the
manhole. A rubber gasket water stop shall be redufor all rigid and flexible pipe
connections.

3109 PLASTIC MANHOLE STEPS Polypropylene coated steel reinforced stepsstiglasteps”
shall be M.A. Industries, Inc., model PS-2-PF, Aicean Step Company, Inc., model ML-13 or
approved equal manhole step for precast concretéohes.

3110 GRADE RINGS All manholes shall be fitted with an adjustinggr or rings providing a
minimum adjustment of four inch (4”) and a maximaajustment of twelve inches (12”) and
one adaptor ring between the cone section andagteng in conformance with Detail 31-6.

3111 ACCEPTANCE TESTING Vacuum tests shall be conducted on all newly tooted
manholes and existing manholes that have beenreepar restored or manholes constructed
over existing sewers.

All lift holes shall be plugged with a non-shringi mortar, as approved by the engineer. The
contractor shall plug all pipes connected to thamoe#ée using pneumatic plugs. The pneumatic
plugs should be placed into the pipe after thedmsurface has been cleaned. Air shall be
introduced into the plugs to 25 psig. Bracing barused to ensure that the plugs are not pulled
into the manhole during vacuum testing. After thanhole has been properly prepared, the
vacuum tester shall be installed. The test heall sé placed on top of the casting or fit inside
the casting in a manner which incorporates thergasind all adjusting and adaptor rings into
the vacuum test. The vacuum pump shall be conth@éctéhe outlet port with the valve open.
The outlet valve shall be closed after a vacuumvdra 10 inches of Hg. has been obtained.
The test shall pass if the vacuum remains at 10esddg. or drops to 9 inches Hg. in a time
greater than one minute. If the manhole fails, ¢betractor shall locate the leak and make
proper repairs and then re-test.
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The manhole vacuum tester shall be as manufachy&A. Glazier, Inc., or approved equal.
The pneumatic plugs, a part of Cherne Air-Loc Equept as manufactured by Cherne
Industrial of Hopkins, MN., or approved equal. $&elugs shall have a sealing strength equal
to or greater than the diameter of the connectipg o be sealed. A visual inspection will be
performed for each manhole by the engineer afeinthnhole has met the requirements of the
vacuum test and is considered in its final stat@he inspection shall determine the
completeness of the manhole. Any defects idedtiSball be repaired to the engineer's
satisfaction.
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SECTION 4000--STORM SEWERS

4001 SCOPE This section covers the furnishings of all Igbwraterials, and equipment for the
complete installation of storm sewers and appurtegs in accordance with the contract
documents. The work shall consist of the constvaadf storm sewers for the removal of water
from collection points, in accordance with theseecsjications and in reasonably close
conformity with the lines and grades shown on thatm@act drawings or established by the
engineer. Unless otherwise indicated in theseifsp@®ns, the phrase "Storm Sewer" shall
refer to pipe sewers, box culvert sewers, or pavadck lined channels.

4002 REINFORCED CONCRETE PIPRAIl reinforced concrete pipe shall conform to W% C76,
Class Illl. This specification covers reinforcechcrete pipe of 15- to 108-inches in diameter
and is intended for use in conveyance of storm maatd for the construction of culverts.

Installation shall conform to the requirementsS#ction 6000Excavation, Trenching, and
Backfilling. No pipe culverts shall be placed until the enmbedt below the proposed
reinforced concrete pipe have been approved bgrigaeer.

4003 CORRUGATED METAL PIPE Corrugated metal storm sewer pipe shall be $ted with
connecting bands, elbows, and fittings. Corrugatetal storm sewer pipe shall have annular
ends. The same type of pipe base metal (steeluarirrcum) shall be used throughout any
individual run or installation of pipe or for pipextensions. Materials shall conform to the
requirements provided in the current edition of 8tandard Specifications for State Road and
Bridge Construction Kansas Department of TransportatiorAll Ultra-Flo pipe shall be
aluminized type 2.

Corrugated metal culvert pipe gauge requirememda sonform to Design Aids 4-1 and 4-2 of
the Design Criteria. In no case shall any pipédiger than 16 gauge.

Corrugated metal storm sewer pipe shall be hanidlessich a manner that it is not chipped,
dented, or bent. If in handling the culvert thesdoanetal is exposed in any way, it shall be
rejected or repaired to the satisfaction of thereswy.

The excavation, trenching, and backfilling of cgated metal pipe storm sewers shall be
performed in accordance with the requirements afti®@e 6000 of these specifications. No
pipe culverts shall be placed until the embedmehbvib the pipe has been approved by the
engineer.

A. CORRUGATED METAL PIPE; ALUMINIZED TYPE 2 Sheet steel for aluminized
CMP shall conform to ASTM A-929 or AASHTO M-274. ip@ manufacture shall
conform to ASTM A-760 or AASHTO M-36. Fitting shdle fabricated from the same
material as the pipe.
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4004 SMOOTH INTERIOR CORRUGATED POLYETHYLENE PIPEThis specification applies

4005

4006

to high density polyethylene corrugated pipe withiategrally-formed smooth interior. This

specification is applicable to nominal sizes 12-6tinch diameter. Requirements for test
methods, dimensions, and markings are those faudAdRiSHTO Designation M-294, Type S.

Pipe and fittings shall be made of polyethylene goumds which meet or exceed the
requirements of Type lll, Category 4 or 5, Grad@ BBP34, Class C per ASTM D-1248 with

the applicable requirements defined in ASTM D-1248ean rework material may be used.

The pipe and fittings shall be free of foreignluston and holes, and visible defects. The ends
of the pipe shall be cut squarely and cleanly soctso adversely effect joining.

The nominal size for the pipe and fittings is lthea the nominal inside diameter of the pipe.
Corrugated fittings may be either molded or falierdaby the manufacturer. Fittings produced
by manufacturers other than the supplier of the gipall not be permitted without the approval
of the city engineer. Joints shall be made witiegral bell or split couplings, corrugated to
match the pipe corrugations, and engage a minimudrcorrugations. A neoprene gasket shall
be utilized with the coupling to provide a soilkitgoint. Installation shall be in accordance
with Section 6000 of these specifications. A maotirer's certifications that the project was
manufactured, tested, and supplied in accordanitetins specifications shall be furnished.

CATCH BASINS, INLETS, AND JUNCTION BOXESThe methods of excavation and
backfilling for catch basins, inlets, and junctiboxes shall conform to the requirements of
Section 6000 Excavation, Trenching, and Backfilling and Standard Details of these
specifications.

Reinforced concrete catch basins and inlets st@iiform to the standard concrete inlet

drawings and shall be constructed of concrete Ilgaaiminimum 28-day compressive strength

of 4000 psi. Concrete cover over steel reinforggnsdall be not less than 1-1/2 inches for

covers and 1-1/2 inches for walls and floors. @&fposed concrete shall have smooth steel
trowel or brushed finish. Interiors of structustmll have the forms removed and surface voids
filled.

Foundations for all standard catch basins andsirgleall have a minimum 28-day compressive
strength of 3000 psi.

The floors of all catch basins, inlets, and jumctboxes shall have inverts. Inverts shall be
constructed of concrete conforming to the requir@sief Section 200@oncrete, with the
exception that the concrete shall have a minimurd@&8compressive strength of Class | 3000

psi.

All catch basins, inlets, pipes, and junction ®x&hall be thoroughly cleaned of any
accumulation of silt, debris or foreign matter ofyakind, and shall be free from such
accumulations at the time of final inspection.

REINFORCED CONCRETE BOX CULVERTS The work performed herein covers the
installation of concrete work in strict accordamaéh the applicable provisions of Section 2000
Concrete, Section 600@Excavation, Trenching, and Backfilling, Standard Details, all of these
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4007

4008

specifications, the current edition of the Stand&pecifications for State Road and Bridge
Construction Kansas Department of Transportation, and the@pé contract drawings.

PAVED DITCHES AND RIPRAP Paving concrete for paved ditches shall confoonthe
applicable provisions of Section 20Q@ncrete of these specifications and shall conform to the
standard drawings or approved equal.

The concrete shall be placed beginning at the d@me of the portion of the ditch to be lined

and progressing toward the upper end. If requiredhe contract drawings, the concrete shall
be reinforced with the type of reinforcement andthe manner indicated. Contraction or

construction joints shall be spaced and formeadisated on the contract drawings.

The surface shall be finished with a wooden float.light brooming may be required for a
more acceptable finish. Immediately after theshmng operations are completed, the concrete
shall be protected and cured in conformance wighrdguirements specified in Section 2000
Concrete.

Riprap shall be placed at the locations and talthreensions shown on the contract drawings in
accordance with the specified requirements.

Riprap shall be graded as necessary to form aedaasket. The finished surface shall present
an even surface conforming to the lines, grades santions given. Riprap shall be placed to a
minimum depth of eighteen inches (18”). All riprsipall be placed on top of filter fabric.

Riprap shall be placed in such a manner that voidated by larger pieces are filled in by
smaller pieces and no voids extend directly throtinghriprap to the surface below. The riprap
shall be placed in rows transversely to the cdimerof the ditch and in the manner indicated
on the drawings. The riprap shall be placed wittiseand sides abutting and the joints between
rows breaking with the joints in the preceding row.

Riprap shall consist of durable field or quarmrss. Riprap pieces shall range in weight from
five (5) pounds to two hundred (200) pounds. Nstslthan 75 percent (75%) shall be within
the range of one hundred (100) pounds to two huh(2@0) pounds.

Stone for riprap shall be free from earth, soapstoshale, shale-like or other easily
disintegrated material that will tend to decredsedurability of the material after placement.

When grouted stone riprap is indicated the spaedween stones of grouted riprap shall be
filled with grout consisting of one (1) part PortthCement and three (3) parts of fine aggregate
with sufficient water to form a plastic mix. Theogt shall be poured and broomed into the
spaces until they are completely filled.

HEADWALLS, WINGWALLS, ENDWALLS, AND END SECTI®IS. Construction will be
according to details in the approved plans. Pteoascrete or fabricated metal end sections
may be used in place of cast-in-place concretetstres with the engineer's approval. Shop
drawings will be submitted for precast box culyaeces.

Materials will be in accordance with Section 20D@ncrete and Section 400&torm Sewers
and Standard Details of this Specification. Thenesaype of pipe base metal (steel or
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aluminum) shall be used throughout any individuah or installation of pipe or for pipe
extension, including end sections.

The end sections for pipe culverts shall be ifedain accordance with the requirements
specified in Section 6000 of these specifications.

The area excavated for the pipe and headwall$ lshddackfilled with suitable material and the
material shall be compacted in accordance with ghevisions of Section 6000 of these
specifications.

RESTORATION OF SURFACE CONSTRUCTIONrhe restoration of concrete and asphalt

pavement, gravel surfacing, walks, drives, curlgl ather surface construction removed or
damaged during the progress of the work coverdtiibysection shall conform to the applicable
provisions of Section 700Restoration of Surface Construction of these specifications.
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SECTION 5000--WATER LINES

5001

5002

5003

5004

5005

SCOPE This section covers all labor and materials floe construction of water lines
including all thrust blocks, plugs, valves, pipeasement, valve boxes, hydrants, connections
to existing mains and other appurtenant work.

DUCTILE IRON PIPE Water lines shall be constructed of ductile ioorpolyvinyl chloride
(PVC) pipe. Unless otherwise shown on the drawipgats in ductile iron piping shall be
push-on types.

The ductile iron pipe shall conform to ANSI A21,5ASTM A536, Grade 60-42-10,
AWWA C151. The minimum nominal thickness class dioictile iron pipe shall be Class 50
for all mains unless otherwise directed by the @tygineer. All water mains shall be
polyethylene encased and shall conform to ASTM A674

The location of all water mains shall be markedreground surface during construction. All
marks shall remain until the project completiortifeation has been issued.

PVC PIPE For water line diameters four (4”) inches througelve (12”) inches, PVC shall
meet the requirements of ASTM D1784, cell clasatfan 12454-B for PVC compounds, and
ANSI/AWWA C900, with the same outside diameter disiens as ductile iron pipes. The
pipe shall be Class 150 unless other designatéiaeb@ity Engineer.

The location of all water mains shall be markedreground surface during construction. All
marks shall remain until the project completiortiGeation has been issued.

UNDERGROUND TRACER WIRE The contractor shall install 12 gauge coppeewilong

all PVC water lines to facilitate underground legat Connection shall be made to all valve
risers as a minimum where no other connection panth as hydrants or flushing assemblies
are available. Attachment to valve risers, fir@raynts, or flushing assemblies shall be made
using stainless steel band clamps one inch (1"yalgoound level. Splicing shall be held to a
minimum and will not be allowed between valve rsserSplit bolt connectors or service
connectors shall be used at splice points to maingéectric continuity. Before project
acceptance the city will test the electric contiywuof all installations at no cost to the
contractor.

GATE VALVES The type, size, and location of valves shallaseindicated on the plans.
Except as modified or provided herein, all gatevgalshall be 200 psi, resilient seated valves of
the waterworks type. All gate valves shall havet gas bodies or ductile iron and shall have
non-rising stems.

Resilient-seated gate valves shall conform t@gagilicable requirements of AWWA A509 and
shall beAmerican Flow Control Series 2500 Mueller A2370-20, or Kennedy "Ken-Seal" or
Mullen "Waterous" series NRS.
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Valve ends shall be of the push-on type conformngNSI A21.11 except where flanged ends
are required by the drawings and specificationise @nd flanges of flanged gate valves shall be
ANSI 125 pounds.

All valves shall be provided with stem seals & @rring type.

All valves shall be provided with manual operategsiipped with a wrench nut conforming to
the requirements of AWWA C5009.

The direction of rotation of the wrench nut to opéhe valve shall be to the left
(counterclockwise). Each valve body or operat@lldiive cast thereon the wor@pen" and
an arrow indicating the direction to open.

All exposed bolts below grade shall be stainléssls
BUTTERFLY VALVES Buitterfly valves shall be of the rubber-seajhticlosing type. Valve

discs shall seat at 90° with the pipe axis. Fldngied valves shall be of the short-body type.
For buried service, shaft shall be O-ring type.

All butterfly valves and operators shall conforomAWWA C504. Metal mating seat surfaces
shall be 18-8 stainless steel or nickel copperyall&Each valve shall be provided with an
operator with a torque rating at least equal tadhgues listed in AWWA C504, Table 1.

Butterfly valve shall be Kennedy 50C, American &3B, Mueller "Line Seal IlI" or approved
equal.

All exposed bolts below grade shall be stainléssls

TAPPING SLEEVES AND VALVES Tapping sleeves and valves shall be furnishetl an
installed where required by the drawings. The eslshall be 200 psi, resilient-seated, cast or
ductile iron body, non-rising stem gate valves ooming with all applicable requirements of
AWWA C509 and shall be Mueller "No. A-2307-16" ar approved equal. Each tapping valve
shall be provided with a flanged inlet end desigrfaded, and drilled for connection to the
outlet end of the tapping sleeve. The outlet einth® tapping valve shall be provided with a
tapping flange for attachment of a standard dgllmachine and also with a mechanical joint-
type bell end for connection of the branch mairhe Tapping sleeve must have pipe tap for
pressure testing (water pressure only).

Tapping sleeves shall be of the flanged-outle¢ t¢psigned for attachment to the flanged inlet
end of the tapping valve, and shall be provided wiiechanical joint ends at each end of the
run and shall be Mueller "No. H-615" for ductilenr pipe, Mueller "No. H-619" or PowerSeal
Model 3490 for asbestos-cement pipe, PowerSeal M&4@0 for sandcast iron pipe, JCM
model heavy duty stainless steel, with full neoprgasket or approved equals.
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The contractor shall provide 48 hours notice tdlieuworks prior to tapping the main. A
hydrostatic test by the contractor will be requirpdor to tapping the main. A city
representative shall be on site throughout theestest.

Back-taps shall not be accepted until prior apgras granted by the city engineer. Details
shall be provided prior to approval. The pipe piostalled at the completion of the pressure
test shall be corrosion resistant to reduce ristoofosion and/or electrolysis.

VALVE COATINGS All ferrous metal surfaces of valves and acaesspboth interior and
exterior, shall be shop-painted for corrosion prtte with two coats of asphalt varnish
conforming to Federal Specification TT-V-51.

AIR RELEASE AND VACUUM RELIEF VALVES Combination air release and vacuum
relief valve assemblies shall be installed in theations indicated on the drawings. Each valve
assembly shall be installed complete with appurtepging and valves as specified or shown.

Combination air release and vacuum relief valveall e of the integral type with a valve
assembly which functions as both an air and vacualve and an air release valve. Valves
shall have a 2" inlet connection.

The valves shall be designed for a water workireggure of 125 psi, shall have stainless steel
floats, and all working parts shall be brass, $amsteel, or other noncorroding materials.

Shutoff valves shall be provided in the pipinggeh combination air release and vacuum relief
valve assembly. Shutoff valves shall be 2" soleblge gate valves. A precast concrete vault
will be positioned at air release location confargito Standard Detail 50-3.

VALVE BOX AND EXTENSION STEM ASSEMBLY All buried valves shall be provided
with valve boxes. Valve boxes shall be an asseinbigt consisting of the valve box,
extension stem and a self-centering alignment riviglve boxes shall be suitable for the depth
of cover required by the drawings. The stem as§estiall be of a telescoping type, to allow
for variable adjustment lengths. The stem assersiidyl not disengage at the fully extended
length. Valve boxes shall not be less than 5ead®”) in diameter, and shall have a minimum
thickness of 3/16-inch at any point. Covers shalle cast thereon the word/dter."

Valve box and extension stem assemblies shallrbetdk with integral key, 2-inch square nut,
or equal.

Valves and valve boxes shall be set plumb. Eadhevbox shall be placed directly over the
valve it serves, with the top of the box broughtshH with the finished grade. After being
placed in proper position, earth backfill shallfihed in around each valve box and thoroughly
tamped on each side of the box.
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5011 FIRE HYDRANTS Fire hydrants shall be Mueller A-423, WateroBscer" 100U.S. Pipe

5012

Metropolitan 250 Model 94 American Darling "Quik-Fix" B-84-B, or Kennedy @dians
and shall be furnished with a 6-inch auxiliary gasdve. The fire hydrants shall be pressure
rated at 150 psi working pressure and 300 psipeestsure. Hydrants shall be traffic models
with breakaway flange or coupling. Fire hydrantsls conform to AWWA C502 with
information required by Section 2 as follows:

Type of Shutoff Compression

Size of Hydrant 5 1/4 inches

Inlet Connection 6 inches

Outlet Nozzles 2-2 1/2 inch hose and 1-4 1/2 incmper

Outlet Nozzle Threads ANSI B-26

Direction to Open Counterclockwise

Stem Seals O-ring

Outlet Nozzle Cap Chains Required

Drain Outlet Required

Finish Paint Factory painted above the ground mih
yellow enameled paint

Weather Cap on Operating Nut Required

Hydrants shall be restrained joint and furnisheth &ll joint gaskets required for installation.
Hydrants shall be set so that at least the minirpipa cover is provided for the branch supply
line. Each hydrant shall be set on a concretedation at least 18" square and 6" thick. Each
hydrant shall be suitably anchored.

Hydrant drainage shall be provided by installinguaad the hydrant, and below the top of the
hydrant supply pipe, at least 1/2-cubic yard ofig&h rock.

Fire hydrant installations shall conform to Stad®etail 50-2. All hydrants shall stand
plumb. The exact direction the nozzles will barigcshall be determined by the engineer.

The hydrant barrel and shoe shall be secured @ansef stainless steel nuts and bolts. All

exposed nuts and bolts below the ground level $leaitainless steel. The lower seat shall be
threaded into a bronze insert which is threaded mtshoe to form a bronze-to-bronze

assembly. Cross arm shall be all bronze.

Immediately before installation of a hydrant, tbowing operations shall be performed: (a)
the hydrant shall be thoroughly inspected; (b)hpe@rant interior shall be thoroughly cleaned;
(c) the hydrant shall be opened and closed as itia@g as may be necessary to determine if
all parts are in proper working order, with valgesting properly and the drain valve operating
freely; and (d) the packing gland checked to deit@enf the packing is in place and the gland
nut properly tightened.

CORPORATION COCKSOne-inch corporation cocks shall be furnishedheycontractor for

installation along the pipelines where necessametd the lines during filling. The number
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and location of the corporation cocks shall be e®rmhined by the contractor. After testing
and disinfection of the lines, the corporation ®dhall be removed and a suitable plug
installed in each opening. A single hinge brasklkaand a brass plug shall be required.

FLUSHING ASSEMBLIES Flushing assemblies shall be provided at thations shown on
the drawings. Each installation shall be compieité all piping, the gate valve, valve box,
covers and lids as required, and shall conform Biindard Detail 50-3. Flushing assemblies
will only be allowed on 6-inch mains which will lextended in the future. For all lines greater
than 6”, a fire hydrant will be required for flusii.

MECHANICAL JOINT PIPE AND FITTINGS Mechanical joint pipe and fittings shall not be
used except as approved by the city engineer.

PUSH-ON JOINT PIPE AND FITTINGSFittings shall be cast from ductile iron in actance
with ANSI/AWWA C153/A21.53, 250 psi pressure ratingittings shall be TytonJoint, Starr,
Union Tite by Tyler, or equal, in accordance withapplicable requirements of ANSI/AWWA
C111/A21.11. Design of the joint shall permit @efion of up to 5 degrees after assembly.
Gaskets shall be neoprene or other synthetic ruldatural rubber will not be acceptable.

In the case of the push-on joint, the gasketisehie bell shall be wiped clean with a cloth after
which the gasket should be sprung into place. &dfeer a thick film of lubricant should be
applied to all of the inner surface of the gaskbtcl will come into contact with the entering

pipe.

The lubricant and the gaskets shall be as recometeand supplied by the manufacturer of the
pipe being used. The lubricant shall be odorlesteless, and shall be non-toxic.

The plain end of the pipe shall be wiped cleanattdn film of lubricant shall be applied to the
outside of the plain end of the pipe and its bevel@ge. The plain end of the pipe should then
be placed in approximate alignment with the beltheff pipe to which it is to be joined. The
joint can be made up with the entering pipe dedl@cit an angle, but this angle should not
exceed the recommended maximum of the manufactUitee. plain end of the pipe should then
be lifted and started into the socket so thatir isontact with the gasket.

The joint is made up by exerting sufficient forme the entering pipe so that its plain end is
moved past the gasket (which is thereby compress#d)it makes contact with the base of the
socket of the bell. This force can be applied l®ans of a jack-type tool or backhoe.

Field cut pipe, in the case of the push-on joshall be bevel-filed to remove any sharp or
rough edges which might otherwise injure the gasket

FLANGED JOINTS Flanges shall conform to ANSI B16.1, 125 poundJd&. Pipe "Flange-
Tyte." Bolts shall be ASTM A307, chamfered or rded ends projecting 1/4- to 1/2-inch
beyond the outer face of the nut which shall be MSN307, hexagonal, ANSI B18.2, heavy
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semi-finished pattern. Gaskets shall conform tadMS>1330, Grade |, red rubber, ring type,
1/8-inch thick or U.S. Pipe "Flange-Tyte", 1/8-inttick.

The pipe end and flange face shall be machinsked in a single operation. Flange faces shall
be flat and perpendicular to the pipe centerline.

When bolting flanged joints, care shall be takenehsure that there is no restraint on the
opposite end of the pipe or fitting which would yeat uniform gasket compression or which
would cause unnecessary stress in the flanges.fl&wge shall be free to move in any direction
while the flange bolts are being tightened. Beit aspigot joints shall not be packed or
assembled until all flanged joints affected therbaye been tightened. Bolts shall be tightened
gradually and at a uniform rate, so that gasketpression is uniform.

RESTRAINED JOINTS Restrained joints shall be push-on type. Whestrained joints are
required or specified, the Mega-Lug, Field bEgasket, Fast Grip gasket or approved equal
shall be used. Field Lok gaskets shall be usegpproved Tyton Joint, Starr, and Union Tite
by Tyler Bells. Fast Grip gaskets shall be usedrastite Bells. Both assemblies shall be
capable of deflection of up to 5 degrees afterrabbe

Restrained joint pipe shall be used where showrthendrawings and shall be installed in
accordance with the recommendations of the pipeufaaturer. Each restrained joint shall be
capable of resisting the thrust of the pressuréstapplied.

RETAINER GLANDS Retainer glands shall be manufactured by Ameritéechanical Joint

Retainer Glands" or Clow "F-1058" and may be usadl@" or smaller pipe for making
connection to existing lines provided their instin is in accordance with the
recommendations of the pipe manufacturer.

Retainer glands shall not be used on any newlocated mains where restrained joints are
indicated on the drawings.

SHOP COATING AND LINING The interior surfaces of all pipe, regardlesteafjth or type
of joint, and the interior surfaces of all 14-inoh larger fittings shall be lined with cement
conforming to ANSI A21.4. Flange faces shall bepskoated with Rust-Oleum "R-9" or
Houghton "Rust Veto 344" rust preventative compouAdl other surfaces of pipe and fittings
shall be coated with a bituminous coating.

HANDLING. Pipe, fittings, and accessories shall be handied manner that will ensure
installation in sound, undamaged condition. Eq@pmtools, and methods used in unloading,
reloading, hauling, and laying pipe and fittingslsibe such that the pipe, pipe coating, and
fittings are not damaged. Hooks inserted in erigspe shall have broad, well-padded contact
surfaces. Under no circumstances shall pipe oesscries be dropped or dumped into the
trench.
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Pipe and fittings in which the cement lining ha&eib broken or loosened shall be replaced by
and at the expense of the contractor. Where theadad areas are small and readily accessible,
the contractor may be permitted to repair the gnin

All pipe coating which has been damaged shalldpaired by the contractor before installing
the pipe.

CUTTING PIPE Cutting shall be done in a neat manner, witltarhage to the pipe or to the
cement lining. Cuts shall be smooth, straight, @andight angles to the pipe axis. After cutting,
the end of the pipe shall be dressed with a fileetoove all roughness and sharp corners.

CLEANING The interior of all pipe and fittings shall detoughly cleaned of foreign matter
before being installed and shall be kept clean thtiwork has been accepted. Before jointing,
all joint contact surfaces shall be wire brushedeatessary, wiped clean, and kept clean until
jointing is completed.

INSPECTION Pipe and fittings shall be carefully examined évacks and other defects

immediately before installation. Spigot ends shallexamined with particular care since they
are vulnerable to damage from handling. All defecpipe and fittings shall be removed from

the site of the work.

ALIGNMENT. Pipelines or runs intended to be straight dbaliaid straight. Deflections from
a straight line or grade shall not exceed the gueststipulated in Table 1 or Table 2 of
AWWA C600.

Either shorter pipe sections or fittings shallib&talled where the alignment or grade requires
them.

DEAD END LINES Fire hydrants are required at the terminatioralbfwater mains or at
locations indicated on the drawings.

CONNECTIONS TO EXISTING WATER MAINSThe contractor shall furnish and install all

of the fittings necessary for connections betweew water mains and existing water mains.
The fittings shall be as indicated on the plangsmlotherwise authorized by the city engineer.
All connections shall have a valve located at thenection point unless otherwise approved by
the city engineer.

When the fittings consist of tapping sleeves aaldes, the contractor shall perform the actual
tapping operation of the mains under the directbrthe Public Works Department. (The
Public Works Department withot perform any tapping operations of the water mainkess
specified otherwise in the construction drawings).

No connections to existing mains shall be stawé@bout prior approval of the Public Works
Department, and each connection with an existinghrshall be made at a time and under
conditions which will least interfere with servitecustomers affected thereby.
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In all cases where it is necessary to take artiegisnain or service line out of service in order
to accomplish the work to be performed, the comdrashall notify the Municipal Services
Department at least 24 hours in advance as to gpeorimate length of time the main or
service line will be out of service. The contracshall also be responsible for notifying all
customers to be affected by loss or interruptiors@fvice by means of printed information
sheets 24 hours in advance of taking the mainrercgeline out of operation.

When the closing of a valve to make the connestaffects a customer who cannot be without
service, the contractor shall arrange to suppbnapbrary service and schedule the time which
IS most convenient to the customer for making thenection to the existing mains.

Facilities shall be provided for proper dewateraryl for disposal of all water removed from
the dewatered lines and excavations without dartagdjacent property.

Special care shall be taken to prevent contanonatihen dewatering, cutting into, and making
connections with existing pipe. No trench wateudmor other contaminating substances shall
be permitted to get into the lines.

It shall be the responsibility of the contractornhake any and all excavations and backfill as
required and furnish all labor, equipment, and mat@ecessary to complete the connection as
detailed on the plans.

SANITARY SEWER LINE CROSSINGSSanitary sewers and water lines shall be coctsttiu

a distance of 10 feet apart when they are to blied parallel to each other. Exceptions to
this requirement shall be granted only upon writkgproval by the Kansas Department of
Health and Environment.

Where water lines are to be constructed over armba sanitary sewer lines, at least 2 feet shall
be maintained between the bottom of the water aigkthe top of the sewer pipe. At locations
where a 2-foot clearance cannot be maintainedselaeer pipe shall be constructed of ductile
iron pipe for a distance of at least 10 feet inhedicection from the crossing. The ductile iron
pipe joints shall be located as far as practicahfthe pipe crossing.

Where water lines are to be installed under amdsacsanitary sewer lines, the sanitary sewer
lines shall be constructed of ductile iron pipe dadistance of at least 10 feet in each direction
from the crossing. The ductile iron pipe jointallbe located as far as practical from the pipe
crossing.

ROCK EXCAVATION Where rock is encountered, either dug or shw, gipe shall be
bedded with a minimum of 6 inches of CA-5 rock betw the pipe and trench bottom.
Granular embedment shall be used at locationstdutdny the engineer and shall be considered
a subsidiary obligation unless specifically prodider as a bid item in the proposal.
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5029 RESTORATION OF SURFACE CONSTRUCTIONIhe restoration of concrete and asphalt
pavement, gravel surfacing, walks, drives, curlgl ather surface construction removed or
damaged during the progress of the work coverdtiibysection shall conform to the applicable
provisions of Section 700Restoration of Surface Construction of these specifications.

5030 _END OF CUL-DE-SAC All cul-de-sacs shall provide a hydrant at thd.e

5031 BORING WITHOUT CASING PIPE Borings for watermain construction without caspipe
will be permitted only with the approval of theycéngineer.
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SECTION 5100 - TESTING
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GENERAL This section covers hydrostatic pressure testingd leakage testing of the
pipelines. All pipelines installed under this aaat shall be tested as specified herein.

All testing work shall be done in the presencethsd engineer or city representative. The
contractor shall notify the engineer at least 2dreon advance of the times and places at which
testing work is to be done.

Temporary discharge piping shall be provided fasting test water at a suitable remote
location where such water will drain away from therk. Discharge of test water into sanitary
sewers will not be permitted.

TESTING EQUIPMENT AND FACILITIES The contractor shall provide all necessary gpin
and piping connections between the pipeline todstéetl and the nearest available source of
water supply, together with test pumping equipm@néssure gauge, and other equipment,
materials, and facilities required for the spedifiests.

Test pressures shall be applied by means of @ faunp of such design and capacity that the
required pressure can be applied and maintaindwbutitinterruption for the duration of each
test.

The pressure gauge used shall be tested, acguraldérated, and acceptable to the engineer.

All pipe, fittings, valves, pipe joints, and othmiaterials which are found to be defective shall
be removed immediately and replaced with new awdeable material, by and at the expense
of the contractor.

Materials shall be replaced as necessary aneggheahall then be repeated until the line and all
parts thereof withstand the test pressure in afaatory manner.

PRESSURE AND LEAKAGE TESTThe hydrostatic pressure during testing shaktbleast
150 psi or 1.5 times the maximum static pressutbetowest point of the line, whichever is
greater. Maximum static pressure, in PSI, shaltddeulated by subtracting the lowest USGS
elevation of the waterline from the maximum hydiawrade line (1200 for most areas of
Gardner) and then dividing by 2.31 to convert td. PS

Maximum Static Pressure, PSL200 ft - lowest elevation
2.31 ft/PSI

The selected pressure shall be maintained constifimin a maximum variation of plus or
minus5 PSlduring the entire time that line leakage measurndésnare being made.

Leakage measurements shall not be started untibrestant test pressure is established,;
compression of air trapped in un-vented pipestonds will give false leakage readings under
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changing pressure conditions. After the selecéstl pressure is stabilized, the line leakage
shall be measured by means of a suitable water nmstalled in the pressure supply piping on

the line side of the force pump. The water metallsbe furnished and installed by the

contractor.

Line leakage shall be the total amount of watéoduced into the line as measured by the
meter during the leakage test.

Each leakage test shall have a duration of twoh(®)rs plus whatever additional period is
necessary to accurately determine leaking in thei@p of the engineer.

No pipeline or section thereof, will be acceptabkbe leakage indicated by the test meter is in
excess of that determined by the following formaias indicated on Standard Detail 51-1.

where Q =0.0075 DLN
Q = Allowable leakage in gallores pour
D = Nominal diameter of pipe in inches
L = Length of section tested in thousand feet
N = Square root of average test pressure in psi

In the event that the line under test containg ipmore than one size, the allowable leakage
shall be calculated separately for each size ang@smonding length of line and then added to
obtain the total allowable leakage from the eniime. Pressure and leak testing shall meet
the requirements set forth in the latest edition of KDHE'S Policies, General
Considerations and Design Requirements for Public \Wter Supply Systems in Kansas

DEFECTS 1t is the intent of these specifications and tbetract based thereon that (a) all
joints in piping shall be watertight and free fremible leaks during the prescribed leakage test
and (b) each and every leak which may be discovatraay time prior to the expiration of two
years from and after the date of final acceptaridceeowork by the owner shall be located and
repaired by and at the expense of the contractgardless of any amount that the total line
leakage rate during the specified leakage testhadyelow the specified maximum rate.

If the specified leakage test is made after theelme has been backfilled and the joints
covered, and such test shows a leakage rate insexalethe permissible maximum, the
contractor shall make all necessary surveys in ection with the location and repair of leaking
joints to the extent required to reduce the totalkhge to an acceptable amount. Where
evidence of leaking joints does not appear on tioergl surface above or near the leaks, the
contractor shall prospect the line by sinking aehalith an auger or otherwise, at the location
of each joint and determine any undue saturatidhefoil which would indicate a leak at such
joint; such prospecting shall be done after prestais been maintained in the line a sufficient
time to provide adequate soil saturation for lowateaks by this method.

Leaks in mechanical joints shall be repaired ymdintling, cleaning, realigning gland and
gasket, and re-bolting. Under no circumstancel glaad bolts be tightened beyond the
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specified and allowable torque limits in an attergpteduce or stop leakage from a defective
joint or for any other purpose.

5105 TAPPING SLEEVES AND VALVES The tapping sleeve and valve will be tested lace
with water for 30 minutes. Test pressure mustaxaseed rated working pressure (150 psig on
16", 200 psig on 4" through 12"). No leaks will fpermitted.
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SECTION 5200 - DISINFECTION

5201

5202

5203

5204

SCOPE This section covers the disinfection of all nenater lines, valves, and appurtenant
items.

GENERAL Materials, methods, and procedures for disirdactvork shall conform to the
requirements of AWWA C601, Standard for DisinfegtiWater Mainsexcept as modified
herein.

All disinfection work shall be acceptable to thartsas State Board of Health and Environment,
and any and all requirements thereof which may rbeanflict with any provision of the
specification shall govern.

Water in reasonable amounts for proper completibflushing or disinfection work will be
furnished at existing fire hydrants by the owneitheut charge to the contractor. The
contractor shall furnish all necessary pipe, hasezzles, and tools and shall perform all
necessary labor. Contractor shall make arrangenweitit the city Utilities Department (who
will fix the time, rate, and duration of each witad/al from the distribution system) as to the
amount of water required and the time when the mai be needed. Unnecessary waste of
water will not be tolerated. Special hydrant wiegg shall be used for opening and closing fire
hydrants. In no case shall pipe wrenches be wsdtis purpose.

When required by the engineer, the contractorl swlimit a detailed outline of the proposed
procedure relative to sequence of operations, nraninglling and flushing disinfected lines,
and the disposal of wasted water.

All hydrants and valves involved in the disinfectio operation shall be bagged or
otherwise marked.

FLUSHING Immediately prior to disinfection, the main te Hisinfected shall be flushed at
the maximum velocity which can be developed. Thshing velocity shall be at least 2.5 feet
per second. All flushing shall be performed aftee hydrostatic test is completed and
accepted.

All flushing work shall be done in the presencetlid engineer or city representative. The
contractor shall notify the engineer at least 2dreon advance of the times and places at which
flushing work is to be done.

DISINFECTION  The pipelines shall be disinfected by the continuaufeed method.

In using the continuous feed method, chlorine feeall be proportional to the rate of flow into
the pipe so that the entering water contains at |B& mg/1 of available chlorine. Chlorine
application shall be continuous until the entirpgtine is filled with the chlorine solution. The
treated water shall be retained in the pipelineatdeast twenty-four (24) hours and the chlorine
residual at the end of the period shall be at |Bashg/1.
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The Disinfections Requirements will meet KDHE's “Pdicies, General Considerations and
Design _Requirements for Public _Water Supply Systemsin _Kansas” regarding
requirements of disinfection.

Prior to flushing the line free of chlorine, atteshall be conducted to verify the chlorine

residual. Such test shall be performed by theustyg the drop dilution method in accordance
with AWWA C601. The contractor shall dispose ofacime and flushing water in a proper

manner at no additional cost to the owner.

Prior to flushing the pipe of chlorinated watdre discharge environment shall be inspected. If
there is any possibility that the chlorinated dage will damage the environment, sodium
biosulfite or equal neutralizing chemical shall d@plied to the water to assure the thorough
neutralization of the chlorine residual. This wathall conform to AWWA C651-92, Section
6.

During disinfection, all valves and hydrants shmdl operated to ensure that all appurtenances
are disinfected. During final flushing operatiomalves shall be manipulated in such a manner
that the strong chlorine solution in the line beamdprinated will not flow back into the supply
line.

5205 BACTERIOLOGICAL TESTS After chlorine solution has been flushed outhsf line, and
before the line is placed in service, city staffl vake samples from each end and quarter points
and tested for bacteriologic quality and show thgeace of coliform organisms. The samples
shall be collected by city staff in accordance WABlWWA C601 and delivered to an acceptable
independent testing laboratory confirming that ¢éhisran absence of coliform organisms. Tests
will be made at the expense of the owner.

5206 REPETITION If initial disinfection fails to produce satistary bacteriological samples, the
disinfection shall be repeated at the expenseetdmtractor until satisfactory bacteriological
samples have been obtained.
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SECTION 5300 - WATER SERVICE RECONNECTIONS

5301

5302

5303

5304

GENERAL The contractor shall supply all materials, lahnd equipment necessary for water
service reconnection as indicated on the planss dtrall include tapping of the main, boring of
road crossings, compaction and resodding of ttebksthed lawns.

All other applicable sections of these specifmasi shall also apply to water service
reconnections.

APPROVED MATERIALS FOR RECONNECTION TO DUCTILURON PIPE

A. Meter Setter5/8" Ford VH-71-12C with locking stop.
B. Meter Tile-18" x 30" Sonoloc rigid PVC.
C. Copper PipeSoft "K" copper, 3/4" and larger.

D. Corporation StopFord F-600; Mueller H-15000 with cc thread.

E. Meter Tile CoverSidener S-18" Meter Box Cover, Traffic Model; €& Bailey P-2207
Type T.

F. Service Saddled 1/2" - 2" Mueller (H105); Rockwell 313 or 31and Ford 101N with
stainless steel straps.

APPROVED MATERIALS FOR RECONNECTION TO PVC EIP

A. Meter Setter5/8" x 3/4” A.Y. McDonald 22-212WD22 33 with lotig stop.
B. Meter Tile-18" x 30" A2000 or equivalent.
C. Copper PipeSoft "K" copper, 3/4" and larger.

D. Corporation Stop-3/4"cc x 3/4” CTS MACPAC 4701-22 A.Y. McDonald.

E. Meter Tile CoverSidener S-18" Meter Box Cover, Traffic Model; €& Bailey P 2210.

F. Service SaddlesSingle Hinge A.Y. McDonald 3895, all brass withtbcead.

METER INSTALLATION All meter setters shall be located at the dioectof the
Engineering Division.

Water meter pits shall be placed at the propégtyhof-way line of the service address.
Alternate locations must have prior approval bydite engineer.
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5305

5306

5307

5308

All meter setters shall be set in the meter tildlgt the face of the meter is at least 16 inches,
but not more than 22 inches, below the finishedigra

Meter pits shall not be located in driveways, waks or cast-in concrete without prior
approval from the city engineer. Traffic modelgsnand lids shall be installed when required
for these instances.

All meter tiles shall be set plumb, backfilled axampacted with earth.

Each meter tile shall be centered directly overrtteter that it serves.

The top of the tile cover shall be flush with fireshed grade.

COPPER SERVICE LINESCopper service lines shall be composed of ncertiwan two (2)
separate lengths between the corporation stophenehéter connection.

All connections to the copper tubing shall be madth flared fittings. No field or shop
soldered connection will be permitted. All soldergtings shall be factory soldered using
silver solder.

The water service line will be installed in a di#nt ditch from the gas service lin&ee
Section 3014 for Separation Requirements for wateand sewer services.

All service lines from main to meter must be thense diameter or larger (3/4" minimum) than
meter.

STREET AND DRIVE CROSSINGSAIl street and/or drive crossings shall be maagieneans
of boring, pushing or tunneling. Unless othervapproved by the engineer, all street borings
shall be 48 inches (48") below the finished grade.

No fitting shall be installed under pavement uslagproved by the engineer.
TAPPING The contractor shall make all taps on the nevemwaain.
The contractor shall expose the water main imntelgi@rior to tapping.

Excavation and backfilling of the main must be elon the same eight-hour day between 8
A.M. and 5 P.M. It must be filled immediately aftbe tap is made and inspected.

All barricades and warning devices shall be predidnd maintained by the contractor.

SALVAGE MATERIALS All usable salvaged items including fittings lwes, meters, etc.,
shall be field cleaned and transported by the eotdr to the city's designated storage yard and
shall remain the property of the owner.
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5309 EXCAVATION

A. Copper Piping

1.

Mechanical equipment used for trench excamasioall be of a type, design, and
construction, and shall be so operated that thghraxench widths of approximately
12 inches (12") maximum width and vertical sidewalan be obtained at least from
an elevation one foot (1) above the top of thetahed pipe to the bottom of the
trench.

The use of mechanical equipment will not bemmted in locations where its

operation would cause damage to trees, buildingseds or other existing property,

utilities or structures above or below ground.alhsuch locations, hand excavating
methods shall be used.

Cutting trench banks on slopes to reduce éaatthto prevent sliding and caving will
be permitted only in areas where the increasedhrevidth will not interfere with
surface features or encroach on right-of-way limitlopes shall not extend lower
than one foot (1’) above the top of the pipe.

Where pipe grades or elevations are not deflynfixed by the contract drawings,
trenches shall be excavated to a depth sufficientrovide a minimum depth of
backfill cover over the top of the pipe of 42 insl{@2”). Greater pipe cover depths
may be necessary on vertical curves or to provideessary clearance beneath
existing pipes, conduits, drains, drainage stresturor other obstructions
encountered at normal pipe grades, but shall bielihto no more than 48 inches
(48”) of cover. Measurement of pipe cover depthllshe made vertically from the
outside top of pipe to finished ground or pavensemtace elevation.

5310 BACKFILL, COMPACTION AND SODDING Compaction of backfill shall be done

immediately after placement of backfill. Underaicumstances shall there be more than eight
uncompacted meter locations at one time. Compaadetfill will be required for the full
depth of the trench. All sections of this speaifion concerning backfill, compaction and
sodding shall apply to the service line reconnestiand replacements.
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SECTION 6000 - EXCAVATION, TRENCHING AND BACKFILLING (Pipeline Construction)

6001 SCOPE This section covers excavation and trenchingkwasrd shall include the necessary
clearing, grubbing, and preparation of the sitepaeal and disposal of all debris; excavation
and trenching as required; the handling, storagesportation, and disposal of all excavated
material; all necessary sheeting, shoring, andeptwin work; preparation of subgrades;
pumping and dewatering as necessary or requiredegiiron of adjacent property, backfilling,
pipe embedment, surfacing and grading, and othmurggnant work.

Attention is directed to the additional requirertseiset forth in the General Conditions,
Supplemental General Conditions or Special Conustio

6002 GENERAL REQUIREMENTS Excavation work shall be performed in a safe anaper
manner with appropriate precautions being takemagall hazards. Excavations shall provide
adequate working space and clearances for the twdoke performed therein. In no case shall
excavation faces be undercut for extended footings.

Subgrade surfaces shall be clean and free of lmagerial of any kind when concrete is placed
thereon.

Excavations for manholes and similar structuresstracted of masonry units shall have such
horizontal dimensions that not less than six inc{@$ clearance is provided for outside
plastering.

Backfilling and construction of fills and embankm® during freezing weather shall not be
done except by permission of the engineer. NofiladKkl, or embankment materials shall be

installed on frozen surfaces, nor shall frozen male snow, or ice be placed in any backfill,
fill, or embankment.

6003 _CLASSIFICATION OF EXCAVATED MATERIALS When specifically indicated in the
proposal and contract, classification of excavataterials will be made as follows:

a. _Rock Rock excavation will be so classified when sémus, limestone, blue shale or other
similar material is encountered and, in the opinadrthe engineer, requires drilling or
blasting to remove the material.

b. Earth All material not classified as rock.
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6004

6005

6006

CLEARING The contractor shall do all clearing necessaryakccess, stringing of pipeline
materials, and construction of the pipeline andugigmant structures.

At the option of the contractor, all trees, undesh, stumps, roots, and other combustible
materials may be stacked and burned on the sit@t locations as permitted by the fire
marshall and engineer or removed entirely fromdite and disposed of at such locations as
determined by the contractor. All materials tothened shall be piled neatly and, when in
suitable condition, shall be burned completely.lingifor burning shall be done in such a
manner and in such locations as to cause the fieasisk. All burning shall be so thorough
that the materials are completely reduced to asl&®at care shall be taken to prevent the
spread of fire beyond the permanent site limitse uards of adequate width shall be provided
wherever there is surface vegetation around anghbpile. No burning of trimmings or brush
shall be done when the direction or velocity of wiad is such that there would be any danger
of fire being carried into adjacent areas. All gmmental requirements relative to burning, fire
prevention, and air pollution shall be compliedhwitSee Specification Paragraph 1005a.

DEWATERING The contractor shall provide and maintain adegjdawatering equipment to
remove and dispose of all surface and ground wextggring excavations, trenches, or other
parts of the work. Each excavation shall be kept during subgrade preparation and
continually thereafter until the pipe to be ingtdlltherein is completed to the extent that no
damage from hydrostatic pressure, flotation, oeptause will result.

All excavations for trenches which extend dowrotdoelow ground water shall be dewatered
by lowering and keeping the ground water level bémasuch excavations twelve inches (12”)
or more below the bottom of the excavation.

Surface water shall be diverted or otherwise prmg from entering excavated areas or
trenches to the greatest extent practicable witbausing damage to adjacent property.

The contractor will be held responsible for th@aition of any pipe or conduit which he may
use for drainage purposes, and all such pipes nduits shall be left clean and free of
sediment.

SHEETING AND SHORING Except where banks are cut back on a stable seavation

for structures and trenches shall be properly ars$tantially sheeted, braced, and shored, as
necessary, to prevent caving or sliding, to proydeection for workmen and the work, and to
provide protection for existing structures andlfaes. Sheeting, bracing, and shoring shall be
designed and built to withstand all loads that rhigd caused by earth movement or pressure
and shall be rigid, maintaining shape and postioder all circumstances.

Trench sheeting shall not be pulled before bdaidilunless the pipe strength is sufficient, in
the opinion of the engineer, to carry trench loaased on trench width to the back of sheeting;
nor shall sheeting be pulled after backfilling. &dlordered by the engineer, sheeting shall be
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6007

6008

6009

6010

left permanently in the trench. Payment for suokesing will be made in accordance with the
contract provisions for extra work.

When trench sheeting is left in place, such shgeshall not be braced against the pipe, but
shall be supported in a manner which will precladacentrated loads or horizontal thrusts on
the pipe. Cross braces installed above the pigaipport sheeting may be removed after pipe
embedment has been completed.

ALIGNMENT AND GRADE The alignment and grade or elevation of eacklpip shall be
maintained as shown on the contract drawings byheas grade lines parallel to the pipe
invert.

MINIMUM COVER (Water Maingnd Service Line§. Where pipe grades or elevations are
not definitely fixed by the contract drawings, ttees shall be excavated to a depth sufficient to
provide a minimum depth of backfill covering theptof the pipe of forty-two inches (42”).
Greater pipe cover depths may be necessary omalertirves or to provide necessary clearance
beneath existing pipes, conduits, drains, drairsuigectures, or other obstructions encountered
at normal pipe grades. Measurement of pipe coeethdshall be made vertically from the
outside top of pipe to finished ground or pavensemtace elevation.

STABILIZATION. Trench bottoms which become soft, mucky, or tise unstable during
construction operations shall be stabilized, by anthe expense of the contractor, with one or
more layers of crushed rock or other suitable malterhere and as necessary to provide a firm
and stable base for granular fill pipe foundatioatenial to be placed thereon. Not more than
one-half inch (1/2”)depth of mud or muck shall bewed to remain on the stabilized trench
bottom when the granular fill pipe foundation méatkis installed.

TRENCH EXCAVATION The contractor shall not open more trench inaade of pipe
laying than is necessary to expedite the work. Klaek or 400 feet (whichever is the shorter)
shall be the maximum length of open trench on @amgy linder construction. The contractor
shall backfill all open trench by the end of thg/'davork, except that which is necessary for
inspection or immediate continuation of the follagiday's work.

Except where tunneling is shown on the drawingspeecified, or is permitted by the engineer,
all trench excavations shall be open cut from thréase.

The alignment, depth, and grade of all trenchedl $le maintained as shown on the drawings
by overhead grade lines parallel to the pipe invert

All open trenches shall be provided with adeqpatéective devices.
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6012

6013

LIMITING TRENCH WIDTHS Trenches shall be excavated to a width which pvibvide
adequate working space and pipe clearances foreprppe installation, jointing, and
embedment. Ledge rock, boulders, and large steimatbe removed to provide a clearance of
six inches (6”) below and on each side of all pipeBhese distances are minimum clear
distances which will be permitted between any pathe pipe and appurtenances being laid on
any part, projection, or point of such rock, boujde stone.

Cutting trench banks on slopes to reduce eartd toaprevent sliding and caving will be

permitted only in areas where the increased trendth will not interfere with surface features

or encroach on right-of-way limits. Slopes shalt extend lower than one foot (1’) above the
top of the pipe.

Limiting trench widths below an elevation of oneofo(1’) above the exterior top of the
installed pipe shall be not less than fifteen irsc{ib”) nor more than twenty-four inches (24”)
greater than the nominal outside diameter of tpe.pi

UNAUTHORIZED TRENCH WIDTHS Where, for any reason, the width of the lowertipa

of the trench as excavated at any point exceedsntr@amum permitted in Sectiod011 of
these specifications either special pipe embednoeraich concrete encasement, as required by
loading conditions and as determined by the engirséall be furnished and installed by and at
the expense of the contractor.

MECHANICAL EXCAVATION. The use of mechanical equipment will not be petech in
locations where its operation would cause damag@eeés, buildings, culverts, or other existing
property, utilities, or structures above or belawund.

Mechanical equipment used for trench excavatiall §fe of a type, design, and construction,
and shall be so operated, that the rough trencavexion bottom elevation can be controlled,
that uniform trench widths and vertical sidewalie abtained at least from an elevation one
foot (1’) above the top of the installed pipe te thottom of the trench, and that trench
alignment is such that pipe when accurately laidpecified alignment will be centered in the
trench with adequate clearance between the pipsidedalls of the trench. Undercutting the
trench sidewall to obtain clearance will not benpigted.

If the contractor prefers to undercut the bottdnthe trench and bring to grade with 1/2-inch
(1/2”) crushed rock, he may do so, provided thetldeyh undercut and backfill with crushed

rock shall not exceed four inches (4”). Where baasrock is used, it shall be placed in the
trench, spread uniformly, and graded prior to plg¢he pipe in the trench.

City of Gardner Revised: May 2007 TS/60-4



6014

6015

ARTIFICIAL FOUNDATIONS IN TRENCHES Whenever so ordered by the engineer, the

contractor shall excavate to such depth below gesdthe engineer may direct and the trench
bottom shall be brought to grade with such matexsathe engineer may order installed. All

concrete or other foundations made necessary khphlassoil shall be installed as directed by
the engineer. Compensation for extra excavation¢iete, or other foundations, except where
provided by contract unit prices, shall be madadnordance with the contract provisions for

extra work.

PIPE BEDDING The pipe shall be laid in a flat-bottom trenchieth has been carefully
graded and shaped so that the barrel of the pijpdravie bearing for its full length. Blocking
of the pipe will not be permitted.

Granular embedment material shall be spread amdutface graded to provide a uniform and
continuous support beneath the pipe at all poieta/éen bell holes or pipe joints. It will be

permissible to slightly disturb the finished sulmlgrasurface by withdrawal of pipe slings or
other lifting tackle.

After each pipe has been graded, aligned, anckglacfinal position on the bedding material
and shoved home, sufficient pipe embedment matehnal be deposited and compacted under
and around each side of the pipe and back of thebend thereof to hold the pipe in proper
position and alignment during subsequent pipe ijogndand embedment operations.

Embedment material shall be deposited and comghactdormly and simultaneously on each
side of the pipe to prevent lateral displacement.

A. Water Mains: Granular material shall be u$ed pipe bedding, haunching, and
initial backfill. Bell holes shall be excavated the bottom and sides of the trench to
provide ample working space and ensure proper gupeort. No part of the bell shall be
in contact with the trench bottom.

Granular material and compacted soil shall confty the requirements of Standard Detail
60-1.

B. Sanitary Sewers: Granular material shall sedufor pipe bedding and haunching.
Granular material is also required for the initlzckfil on PVC pipe installations.
Compacted soil or granular material may be usedirfitial backfill of DIP and RCP
installations. Continuity of embedment materiaalsibe interrupted by compacted soll
around each manhole to impede passage of watergihtbe embedment.

Bell holes shall provide adequate clearancedolstand methods used in installing pipe.
No part of any bell or coupling shall be in contaath the trench bottom, trench walls or
granular embedment at the time the pipe is jointed.
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6017

Bedding, haunching and initial backfill materiakall be free of cinders and corrosive
materials.

C. Storm Sewers: Granular material is requicgdte haunching and initial backfdrf all
storm sewer installations.

If the pipe is located within four feet of the cuabd gutter, granular material shall be used
for haunching, initial backfill and final backfifbr all storm sewer installations.

PIPE INSTALLATION All work shall be in accordance with the followi standards or as

specified herein. Prior to backfill, all pipe iaBations shall be inspected by an authorized
representative of the city. All pipe not inspect&r to installation shall be uncovered and
inspected.

Flexible Thermoplastic Pipe; ASTM D2321
Ductile Iron Water Mains; AWWA C600
Polyvinyl Chloride Water Mains, C900
Reinforced Concrete Pipe

Joints for reinforced concrete pipe shall confaorSection 7 of ASTM C361, except
that gaskets shall have a circular cross sectionsaall be confined in a groove in the
pipe spigot. Pipe with collars in lieu of integhalls will not be acceptable.

Core holes and handling holes in concrete pipal dte repaired by cementing a
properly-shaped concrete plug in place with epoeynent or by other methods
acceptable to the engineer.

Corrugated Steel Pipe

Corrugated metal storm sewer pipe shall be laid the separate sections joined firmly
together, with the outside laps of the circumfdaegnbints pointed upstream, and with
the longitudinal laps on the side.

Lateral displacement of the pipe shall be prewkiigring embedment operations. Pipe shall
not be laid in water, nor under unsuitable weatidrench conditions.

All joint preparation and jointing operations dhaomply with the instructions and
recommendations of the pipe manufacturer.

Hooks shall not be permitted to contact joint soes. Care shall be exercised in handling all
pipes to prevent damage to pipe ends. Damaged griggpe damaged in laying shall be
replaced by and at the expense of the contractor.

TRENCH BACKEFILL All trench backfill above pipe initial backfighall conform to the
following requirements.
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Compacted backfill shall be required for the fdépth of the trench above the embedment
where beneath structures, street, road, or highught-of-way, driveways, walks, parking
areas, and at all locations shown on the plans dliracted by the engineer during the progress
of the work.

The top portion of the backfill beneath establissedded areas shall be finished with at least
twelve inches (12”) of topsoil corresponding to better than, that underlying adjoining sodded
areas. Topsoil shall be approved by the engineer p placement, and unless otherwise
directed, shall be material previously excavatedl @tockpiled for the purpose during
excavating and grading operations. Grades on dwe@seive topsoil shall be established and
maintained as a part of the grading operationsmddiately prior to dumping and spreading
topsoil, the surface shall be loosened by discingcarifying to a depth of two inches (27) to
permit bonding of the topsoil to the underlyingfaae.

Above the initial backfill, job-excavated materiaay be used for compacted final backfill

when the job-excavated material is finely dividead &ree from debris, organic material,

cinders, or other corrosive material, and stonegefathan three inches (3”) in the greatest
dimension. Refer to Standard Detail 60-1 for theng details for all conduits (including water,

storm sewer, sanitary sewer, etc.) in unpaved areas

For trenching for all conduits under streets (@xgsand proposed), compacted CA-5 shall be
placed from the bottom of the trench to bottom gglwlt pavement. If cover over the pipe or
conduit is less than 2 feet from ground surface;3ghall be placed in the bottom of the trench
to 6 inches above the top of pipe, overlain by reaite flowable fill to the bottom of asphalt
pavement from 4’ back of curb to 4’ back of cufRefer to Standard Detail 60-3 for details on
trenching of conduits under future streets. Fldeditl specifications are provided in Section
6018. For trenching under existing pavement, ref&ection 7000 and Standard Detail 70-1.

Gravel for compacted backfill, other than for strerossings, shall be CA-5 or conform to the
following gradation:

Sieve Size | Percent Passing by Weight
1 inch 100

3/4 inch 85 - 100

3/8 inch 50 - 80

No. 4 35- 60

No. 40 15- 30

No. 200 5- 10

The gravel mixture shall contain no clay lumpsooganic matter. The fraction passing the
No. 4 sieve shall have a liquid limit not greateart 25 and a plasticity index not greater than 5.
The backfill shall be compacted by a suitable wdmaroller or platform vibrator to not less
than 70 percent (70%) relative density as deterthinyeASTM D2049.
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6018

The method of compaction and the equipment uselll Isé appropriate for the material to be
compacted and shall not transmit damaging shocttsetpipe.

The combination of the thickness of the layer, thethod of compaction and the type of
compaction equipment used shall be at the discretidhe contractor subject to obtaining the
densities as specified above.

Backfill shall not be placed when material containost, is frozen, or a blanket of snow
prevents proper compaction. Backfill shall not teom waste material, organic material, or
debris of any kind.

Trench backfill above pipe embedment in locatimtber than those specified shall be
compacted to 90 percent (90%) of maximum densityoptimum moisture content as
determined by ASTM D698, unless otherwise permittgthe city engineer.

Uncompacted earth backfill material to be placbdve embedments shall be free of brush,
roots more than two inches (2”) in diameter, delxisders, or other corrosive material, and
junk, but may contain rubble and detritus from recicavation, stones, and boulders in certain
portions of the trench depth. Uncompacted backfdkerial above embedments may be placed
by any method acceptable to the engineer which matl impose excessive concentrated or
unbalanced loads, shock, or impact on and whichneil result in displacement of installed
pipe. Uncompacted backfill shall be placed toaktent necessary to prevent excessive future
settlement.

Compact masses of stiff clay or other consolidatederial more than one (1) cubic foot in
volume shall not be permitted to fall more thareffeet (5’) into the trench unless cushioned by
at least two feet (2") of loose backfill above pgrabedment.

No uncompacted trench backfill material containiagks, or rock excavation detritus, shall be
placed in the upper eighteen inches (18”) of tlkadh except with specific permission of the
engineer, nor shall any stone larger than eighttaaq8”) in its greatest dimension be placed
within three feet (3’) of the top of pipe. Largmmses may be placed in the remainder of the
trench backfill only if well separated and so aged that no interference with backfill
settlement will result.

FLOWABLE FILL No material shall be used until it has been kéécor tested for
compliance with these specifications and approwethe engineer. Representative samples of
all materials proposed for use under these spatiics shall be submitted to a private
laboratory by the contractor, at the contractokpemse, for testing and preparation of trial
mixes to determine the mix design. All tests nsagsfor determining conformance with the
requirements specified herein shall be at the aotdr’s expense.
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Laboratory test specimen(s) of the slurry mix, comat in proportions of the job mix design, shall
be prepared and tested and shall meet the follor@ggirements:

Removable:
28-day Compressive Strength 200 psi (1400 kPaxifmum)
Final Set, ASTM C266 2 hrs. (maximum)
Mix Design (+/-):
Cement.......... 144 Ibs.
Water............ 396 Ibs.
Sand.............. 2698 Ibs.
AE............... 13%

At the time of delivery, the slurry shall not es$ than 60 degrees F (16 degrees C) nor more
than 80 degrees F (27 degrees C).

Slurry shall not be placed on frozen material b®used to displace water. It shall be placed to
fill the voids and to the grades shown on the planas directed by the engineer. It shall not
be used to displace or replace pavement materials.

6019 STRUCTURE BACKFILL Backfill around structures shall be compactedtiie extent
necessary to prevent future settlement by tampirajheer means acceptable to the engineer.

Material for backfill shall be composed of eartilyoand shall contain no wood, grass, roots,
broken concrete, stones, trash, or debris of ang.kiNo tamped or otherwise mechanically-
compacted backfill shall be deposited or compaitedater.

6020 DENSITY TESTING At the option of the engineer, in-place fielthdiey testing to determine
compliance with specified compaction requirementay nibe performed using a nuclear
moisture-density measuring device. If, as a resiuthis field testing, the engineer determines
that further compaction is required, the contractoall revise his compaction procedures to
obtain the results specified.

6021 TUNNEL AND CASING PIPE INSTALLATION Pipelines shall be constructed in tunnels of
the type designated on the drawings, in conformwtth the requirements which follow.
Casing pipe will have the strength and integrity egal to or greater than the carrier pipe.
Installation will comply with all applicable federal, state, or regulations. Before starting
work on any tunnel, complete details of the metbbdperation and liner to be used shall be
submitted to the engineer for review.

Smooth wall casing pipe shall be welded-steel waoson and shall be new material with a
minimum yield point of 35,000 psi. Minimum casingll thickness shall be as indicated in the
following table.
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Nominal Wall Thickness (Inches)

Diameter of
Casing (Inches) Under Railroads All Other Uges
(AREA-Part 5)
Less than 14 0.188 0.188
14 0.219 0.188
16 0.219 0.250
18 0.250 0.250
20 0.281 0.250
22 0.312 0.250
24 0.344 0.281
26 0.375 0.281
28 0.406 0.312
30 0.406 0.312
32 0.438 0.312
34 0.469 0.312
36 0.469 0.344
38 0.500 0.344
40 0.500 0.344
42 0.500 0.344
44 0.560 0.375
46 0.560 0.375
48 0.560 0.375
50 0.625 0.406
52 0.625 0.406

The conduit shall be installed by jacking intoqaa Earth displaced by the conduit shall be
removed through the interior of the conduit by haoyg auger, or by other acceptable means.
Sections of the casing pipe shall be welded togdthéorm a continuous conduit capable of
resisting all stresses, including jacking stress€le casing pipe conduit in its final position
shall be straight and true in alignment and gradeequired by the drawings. There shall be no
space between the earth and the outside of thegcasiny voids which do occur shall be filled
by pressure grouting.

Wood skids shall be provided as shown on the drgsvi The wood shall be pressure treated
with creosote, pentachlorophenol, or salt-type gmegtive in accordance with AWPA C2. Cut
surfaces shall be given two (2) heavy brush cobthe same preservative. The wood skids
shall be securely strapped to the pipe with steaps.

In sanitary sewer construction, after installatmithe pipe in the tunnel, the entire annular

space between the pipe and the tunnel walls skdilled with stabilized sand. Stabilized sand
shall be mixed in the proportions of at least 28ams of portland cement to each cubic yard
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of sand. Cement and sand (fine aggregate) shadisbgpecified for cast-in-place concrete.
Stabilized sand shall be thoroughly mixed in a naeatal mixer. Stabilized sand shall be
blown into casing so that all space is filled.

Both ends of casing conduit shall be closed watmimon brick and mortar.
No interruption of traffic will be permitted at yafocation where tunnels are required.

6022 DRAINAGE MAINTENANCE Trenches across roadways, driveways, walks, tbhero
trafficways adjacent to drainage ditches or wateurses shall not be backfilled prior to
completion of backfilling the trench on the upstreaide of the trafficway, to prevent
impounding water after the pipe has been laidddgs and other temporary structures required
to maintain traffic across such unfilled trenchéslksbe constructed and maintained by the
contractor. Backfilling shall be done so that watdl not accumulate in unfilled or partially-
filled trenches. All material deposited in roadvwdhiches or other water courses crossed by the
line of trench shall be removed immediately aftacldilling is completed and the original
section, grades, and contours of ditches or watarses shall be restored. Surface drainage
shall not be obstructed longer than necessary.

6023 PROTECTION OF TRENCH BACKFILL IN DRAINAGE COUSES Where trenches are
constructed in ditches or other water courses, filbskall be protected from surface erosion.
When the grade of the ditch exceeds 1 percent (#i#e)y checks shall be installed. Unless
otherwise shown on the drawings or directed byehgineer, ditch checks shall be concrete.
Ditch checks shall extend not less than two fegtl@low the original ditch or water course
bottom for the full bottom width and at least eggt inches (18”) into the side slopes and shall
be at least twelve inches (12”) thick.

6024 DISPOSAL OF EXCESS EXCAVATED MATERIALS Except as otherwise permitted, all
excess excavated materials shall be disposed of fa@ra the site of work.

Broken concrete and other debris resulting fronepgent or sidewalk removal, excavated rock
in excess of the amount permitted to be and agtuaditalled in trench backfill, junk, and
debris encountered in excavation work and othefl@invaste materials shall be disposed of
away from the site of the work.

Excess earth from excavations located in unimpdqueperty shall be distributed directly over
the pipe trench and within the pipeline right-ofywt® a maximum depth of six inches (6”)
above the original ground surface elevation at acss the trench and sloping uniformly.
Drag with blade machine, or other suitable tool @osmooth, uniform surface without
obstructing drainage at any point. Wasting of egaxcavated material in the above manner

will not be permitted where the line of trenchsges or is within a railroad, public road, or
highway right-of-way. The disposal of waste andcemss excavated materials, including
hauling, handling, grading, and surfacing shalbb&ibsidiary obligation of the contractor and
no separate payment will be made therefore.
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6025 SETTLEMENT The contractor shall be responsible for alllestent of backfill, fills and
embankments which may occur within two (2) yearstiofe after final acceptance of the
contract under which the work was performed.

A suitable maintenance bond in an amount appraweithe city engineer shall be furnished to
the city of Gardner by the contractor guaranteeiregmaintenance of the construction under
which the contract was performed. Said bond gdleafiain in effect for the period mentioned
above from the date of completion and acceptantieeofvork by the city.

The contractor shall make, or cause to be matleg@irs or replacements made necessary by
settlement within thirty (30) days after noticerfréhe engineer.
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SECTION 6100 - BLASTING

6101 GENERAL

A.

City of Gardner

Blasting will be permitted. Blasting shall ld®ne only by people experienced in the
handling of explosives, and in accordance withrdfemmendations of the AGC Manual
of Accident Prevention in Construction and OSHAulegons. In locations where flying
rock may be present, additional overburden shallelagly for use and/or in place before
denotation. All trenching operations utilizing éogives shall be suitably backfilled to
prevent any fly rock endangerment to persons opgiyg. The use of these procedures
does not relieve the contractor of responsibildy damage to life and property but acts
only as an added assurance to the owner that damthget occur.

The Gardner Public Safety Department will beown as the "authority having
jurisdiction” regarding the storage, handling, wsm®d control of explosives used in
construction projects. All permits for this usellwie issued by the Public Safety
Department. Control of the right-of-way remainshathe Engineering Division.

Requirements of the International Fire Code mdigar explosives and blasting agents
shall be considered part of these specificatiofk.explosives and related material shall
be in conformity with the requirements of the autfyohaving jurisdiction, and the
specifications contained herewith, whichever is enstringent. Blasting will not be
permitted within eighty feet (80") of any buildisgructure.

All blasting operations shall be conducted unttex direction of a Kansas certified
blaster. Certificates of blaster certification ltba carried by blasters or shall be on file at
the Public Safety Department during blasting openat A blaster and at least one other
person shall be present at the firing of a bl&#rsons responsible for blasting operations
at a blasting site shall, as a minimum, conforrth&criteria as outlined.

The contractor shall be responsible for all daenegused by his blasting operations and
shall be responsible for responding to all comp&irSuitable methods shall be employed
to confine all materials lifted by blasting withilne limits of the excavation or trench. All
rock which cannot be handled and compacted as ehdth be kept separate from other
excavated materials and shall not be mixed wittkfdhor embankment materials except
as specified or directed

All blasting by the contractor and his subcortoes shall be in conformity with the
requirements having jurisdiction over the rightvedy, or the specifications contained
herewith, under the International Fire Code andliPubafety Department, whichever is
more stringent.
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6102

6103

6104

The blast design shall be submitted to the Pubdifety Department for review prior to
any blasting operations. The blast design shaitaio sketches of the drill patterns, delay
periods, and decking and shall indicate the typg @mount of explosives to be used,
critical dimensions, and the location and geneealcdption of structures to be protected,
as well as a discussion of design factors to bd,usbkich protect the public and meet the
applicable airblast and ground vibration standaffise blast design shall be prepared and
signed by a certified blaster. The Public Safegp@rtment shall may request changes to
the design submitted.

PREBLASTING SURVEY At least 30 days before initiation of blastirige surveyor shall
notify, in writing, all residents or owners of dweds or other structures located within 600
feet of the blasting area of the intent to condaigpreblasting survey. The Pubic Safety
Department may identify alternate preblast suristadces.

The surveyor shall promptly conduct a preblassogvey of the dwellings or structures and
promptly prepare a written report of the survey.n Apdated survey of any additions,
modifications, or renovations shall be performedhsy surveyor if requested by the contractor
or Pubic Safety Department.

The surveyor shall determine the condition ofdiaelling or structure and shall document any
existing damage and other physical factors thatdcoeasonably be affected by the blasting.
The surveyor shall examine the interior as wellh@sexterior structure and shall document any
damage by means of photographic or video cassedtbaals. Structures such as pipelines,
cables, transmission lines, cisterns, wells, arfrotvater systems warrant special attention;
however, the assessment of these structures méiynied to surface conditions and other
readily available data. The interior of the exigtsanitary sewer shall be surveyed by means of
a permanently recorded closed circuit video canperar to blasting operations and after
blasting has been concluded in the area of théiegisewer.

The written report of the survey shall be signgdtiee person who conducted the survey.
Copies of the report shall be promptly providedtite contractor and to the Pubic Safety
Department. All surveys shall be completed bygheveyor before the initiation of blasting.

All surveys shall be conducted by a disinterested tparty, regularly engaged in performing
preblast surveys.

The contractor shall submit with the bid, a detipreblast survey method to be reviewed by
the Pubic Safety Department. The preblast surkiall sot commence until the survey method
has been reviewed by the Pubic Safety Departmembfopleteness.

PUBLIC NOTIFICATION Before blasting is started, the contractor simé¢irm all residents
within a radius of 1500 feet of the blasting looatby means of printed information sheets.

WARNING SYSTEM The contractor shall provide suitable warningsbgn or whistle prior
to all blasts.
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6105

6106

6107

6108

6109

OVER-BLASTING The requirements presented herein shall nadwelthe contractor from
responsibility to avoid disturbing earth or rockybed indicated and specified lines and levels.

NOTIFICATION The contractor shall notify the owner of all gaster, and petroleum pipe
lines in any area where blasting will be utilizedl.representative of the pipeline owner shall be
allowed to be present to observe preparations kasdirg.

TECHNICAL ASSISTANCE When necessary, the Pubic Safety Departmentreader
technical assistance in controlling ground vibnmatemd fly rock at the request of the blaster
and/or the Engineering Division.

BLASTING SCHEDULE The contractor shall conduct blasting operatiainsmes approved
by the Pubic Safety Department and engineer, anduarced in the blasting schedule.

All blasting shall be conducted between 8:30 and 4:30 p.m. The Pubic Safety Department
or engineer may specify more restrictive time pagitor blasting.

BLASTING SIGNS, WARNINGS, AND ACCESS CONTROIBIasting signs shall meet the
specifications of this section. The contractodlsha

A. Conspicuously place signs readiBiasting Area along the edge of any blasting area that
comes within 100 feet of any public road right-odiyv and at the point where any other
road provides access to the blasting area; alsspocuously place signs readiBtasting
Area - Turn Off Two-Way Radios along the edge of any blasting area that comdsirwit
500 feet of any public road right-of-way and 10@@tfon either end of the blasting area;
and

B. At all entrances to the permit area from pubtiads or highways, place conspicuous signs
which stateWarning! Explosives In Use, which clearly list and describe the meaning of
the audible blast warning and all-clear signals @@ in use, and which explain the
marking of blasting areas and charged holes awgiitimg within the permit area.

Warnings and all-clear signals of different clotea or pattern that are audible within a
range of 1000 feet from the point of the blast lshalgiven. Each person within the permit
area and each person who resides or regularly weitkén 1000 feet of the permit area
shall be notified of the meaning of the signals.

Access within the blasting area shall be cordrblto prevent presence of livestock or
unauthorized persons during blasting and until amhaized representative of the
contractor has reasonably determined that no uhhszards, such as imminent slides or
un-detonated charges, exist; and access to arel téhin the blasting area can be safely
resumed.
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6110 CONTROL OF ADVERSE EFFECTS Blasting shall be conducted to prevent injury to
persons, damage to public or private property datsihe permit area, adverse impacts on any
underground mine, and change in the course, chamnaVailability of surface or ground water
outside the permit area.

A. Airblast. Airblast shall not exceed the maxmuimits listed on the next page at the
location of any dwelling, public building, schoathurch, or community or institutional
building outside the permit area, except as pravidehis section.

Lower frequency limit of measuring Maximum levd|,
system, in Hz (+3 dB) in dB

0.1 Hz or lower--flat response 134 peak.

2 Hz or lower--flat response 133 peak.

6 Hz or lower--flat response 129 peak.
C-weighted--slow response 105 peak dBC.

lOnly when approved by the Pubic Safety Department.

If necessary to prevent damage, the Pubic Safefyafdbment or engineer can specify lower
maximum allowable airblast levels than those détisin this section for use in the vicinity of a
specific blasting operation.

The contractor shall conduct periodic monitorirgy énsure compliance with the airblast
standards. The measuring systems shall have ar-epg flat frequency response of at least
200 Hz.

B. Ground Vibration. The maximum ground vibratifum protected structures listed in this
section shall be established in accordance witteeithhe maximum peak-particle-velocity
limits, the scaled-distance equation, the blastengel chart , or by the Pubic Safety
Department. All structures in the vicinity of théasting area, such as water towers,
pipelines and other utilities, tunnels, dams, impbaents, and underground mines, shall
be protected from damage by establishment of amaxi allowable limit on the ground
vibration, 1.0 inches per secgnthe Pubic Safety Department may specify a more
restrictive limit in the interest of the public e&f, or the Pubic Safety Department may
approve a higher limit if justified by the contract
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The maximum ground vibration shall not exceedftilewing limits at the location of any
dwelling, public building, school, church, or comniy or institutional building outside
the permit area.

MAXIMUM
ALLOWABLE SCALED PEAK
Distance (D) from the Particle velocity (Vmax) Factor to be appliefl
blasting site in feet. for ground vibration in without seismig
inches/secortd monitoring

0 to 300 1.00 50

301 to 5,000 1.00 55

5,001 and beyond 0.75 6

! Ground vibration shall be measured as the panielecity. Particle velocity shall
be recored in three mutually perpendicular direxgtio The maximum allowable
peak particle velocity shall apply to each of theee measurements.

Applicable to the scaled-distance equation.

A seismographic record shall be provided for dalakt.

A contractor may use the scaled-distance equaiitr(D/Ds), to determine the allowable
charge weight of explosives to be detonated in&nyillisecond period, without seismic
monitoring; where W=the maximum weight of explosiven pounds; D=the distance, in
feet, from the blasting site to the nearest prettctructure; and Ds=the scaled-distance
factor, which may initially be approved by the eregr using the values for scaled-distance
factor listed.

The contractor may use the ground-vibration knmt Figure 1 this section to determine the

maximum allowable ground vibration.

City of Gardner
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FIGURE 1

If the Figure 1 limits are used, a seismograpkioord including both particle velocity and
vibration-frequency levels shall be provided focle®last. The method for the analysis of the
predominant frequency contained in the blastingnex shall be approved by the Pubic Safety
Department before application of this alternatilasbng criterion.

The maximum allowable ground vibration can be ceduby the Pubic Safety Department
beyond the limits otherwise provided by this settid determined necessary to provide
damage protection.

The contractor shall conduct seismic monitoringlbblasts.
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6111 RECORDS OF BLASTING OPERATIONSThe contractor shall retain a record of all tdas

for at least three (3) years. Upon request, capii¢sese records shall be made available to the
engineer and to the public for inspection. Sudomds shall contain the following data:

00>

®mm

Ozzr A« I

Name of the contractor conducting the blast.

Location, date, and time of the blast.

Name, signature, and certification number eflifaster conducting the blast.
Identification, direction, and distance, in tleBom the nearest blast hole to the nearest
dwelling, public building, school, church, commuyndr institutional building outside the
permit area, except those described herein.

Whether conditions, including those which mayse possible adverse blasting effects.
Type of material blasted.

Sketches of the blast pattern including nundbdroles, burden, spacing, decks, and delay
pattern.

Diameter and depth of holes.

Types of explosives used.

Total weight of explosives used per hole.

The maximum weight of explosives detonatednr8amillisecond period.

Initiation system.

Type and length of stemming.

Mats or other protections used.

Seismographic and airblast records, shall delu

1. Type of instrument, sensitivity, and calibratisignal or certification of annual
calibration;

Exact location of instrument and the date, tand distance from the blast;

Name of the person and firm taking the reading;

Name of the person and firm analyzing the segaphic record; and

The vibration and/or airblast level recorded.

agkrowpd

6112 BLASTER The blaster shall be trained and be knowledgealthe applications of all section.

The blaster shall be responsible for:

A.

City of Gardner

Explosives, including

1.  Selection of the type of explosive to be used;

2. Determination of the properties of explosivasiclh will produce desired results at
an acceptable level of risk; and

3.  Handling, transportation, and storage;

Blast designs, including

1. Geologic and topographic considerations;

2.  Design of a blast hole, with critical dimenmso

3.  Pattern design, field layout, and timing aidilholes; and

4.  Field applications;

Loading blastholes, including priming and beasig;
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Initiation systems and blasting machines;
Blasting vibrations, airblast, and flyrock, luding
1.  Monitoring techniques, and

2.  Methods to control adverse effects;
Secondary blasting applications;

Current federal and state rules applicabl@¢ause of explosives;
Blast records;

Schedules;

Preblasting surveys, including

1. Availability

2. Coverage, and

3. Use of in blast design;

Blast-plan requirements

Certification and training;

Signs, warning signals, and site control
Unpredictable hazards, including

1. Lightning,

2. Stray currents,

3. Radio waves, and

4. Misfires

mo

“—Tem

ZZI X

The blaster shall be licensed by the approprieensing authority. The blaster shall be
responsible for obtaining all necessary permitsiireg for blasting operations.
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SECTION 7000 - RESTORATION OF SURFACE CONSTRUCTION

7001 _SCOPE This section covers restoration of concrete asghalt pavement, gravel surfacing,
walks, drives, curbs, and other surface constrneggonoved or damaged during construction.

7002 GENERAL All pavement or other surface construction whhemoved or damaged during
the progress of the work shall be restored toritgiral or better condition by the contractor.
All restoration work shall be subject to acceptabgehe engineer and the owner or the agency
having jurisdiction thereof. All materials used festoration work shall be new.

7003 REFERENCE STANDARD Materials and construction methods, as refetoekderein, shall
conform to the_Standard Specifications for StateadR@nd Bridge ConstructiprKansas
Department of Transportation (current edition), andapplicable sections of these technical
specifications.

7004 PAVEMENT REPLACEMENT The replacement of all street surfacing shalinb&ccordance
with the pavement replacement detail shown on StahDetail 70-1. The replacement asphalt
pavement shall be composed of an asphaltic conbeste course (6” for residential streets, 8”
for collectors, and 10” for arterials) and an asfh&oncrete overlay at least two inches (2”)
thick. Flowable fill shall be installed below tlasphaltic base to the top of pipe underlain by
CA-5 backfill around the pipe. Materials and wodamship shall conform to the following:

Asphalt Aggregatel| Type BM-2 and Type BM-2B, Sectld®3, "Kansas
Highway Specification” or as directed by the cibgmeer

Flowable Fill Removal flowable fill (mix specifieid Section 6018)

Trench Backfill Graded gravel, Type CA-5, Sectidi92, "Kansas Highway
Specification”

All temporary surfacing placed on public streetl @onsist of cold mix asphalt at a minimum.
Maintenance of the temporary patch is the respditgibf the contractor and is considered a
subsidiary item unless noted otherwise in the embilocuments.

All drives, parking areas, and other pavement gphalt surfaces which are removed or
damaged shall be replaced to at least their ofigimekness. Materials used shall be new and
shall match the existing surfacing as closely assjde in type, kind and quality, with the
exception of drive approaches which shall be conttd of 4000 psi portland concrete as per
Sections 2000 and 2100.
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7005

7006

7007

7008

CONCRETE WALKS Concrete walks removed in connection with, andged as a result of,
construction operations shall be replaced with msmstruction. Such walks shall be
constructed of concrete on a thoroughly compaateédrade, shall have a vertical thickness at
least as thick as the existing walks, but not thas four inches (4”) thick, shall be constructed
with expansion joints spaced not exceeding fiftgtf€50) apart, and shall be sloped for
drainage at right angles to the longitudinal cdimern the amount of approximately one-fourth
inch (1/4”) per foot of walk width. Temporary swlalks may be required as directed by the
city engineer.

Concrete materials and workmanship shall confarrthe applicable requirements of Section
2000Concrete of these specifications.

Surface finish of concrete walks replaced shahfaon to, and shall match as closely as
possible, that of existing concrete walk surfaces.

CONCRETE CURBS AND GUTTERSConcrete curbs and gutters which have been redhov
or damaged by reason of construction operatioragrother cause shall be replaced with new
concrete construction. New curb and gutter sestghrall be as designated on the drawings and
detailed on Standard Details 21-1 and 21-2.

Concrete materials and workmanship shall confoonttie applicable requirements of
Section 2100Concrete Curb, Curb and Gutters, Sdewalk, and Driveway Entrances of these
specifications.

Construction and expansion joints, dimensionsjaiens and surface finish of curb and gutter
replacements shall conform to, and shall matcH@sely as possible, that of adjacent existing
concrete curbs and gutters.

GRAVEL SURFACING Existing gravel drives, parking and surfacingickhis removed or
damaged during the progress of the work shall peaced with an aggregate surfacing at least
as thick as that removed, but in no case lessfthannches (4”).

New aggregate surfacing shall match existing surfpas nearly as possible in size, gradation,
color, and compaction.

MISCELLANEOUS REPAIR WORK All existing items and construction, whether raot
indicated by the drawings but which are removeddamaged as a result of construction
operations under this contract, shall be repaimeteplaced unless otherwise required by the
drawings.

Repair or replacement shall be with materials lsinto those existing, and shall in each case
restore the item to its original or better conditias acceptable to the engineer and the owner
thereof.
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SECTION 7100 - CHAIN LINK FENCING

7101 _SCOPE This specification covers chain link fencing ayades.

7102 FENCE TYPE Fencing shall conform to the alignment and dethown on the drawings and
shall consist of galvanized or aluminum-coated| dtd®ic, steel posts, top rail, and bottom rail

or tension wire. Posts shall be set in concrete.

7103 MATERIALS All steel or malleable iron parts and accessosigall be hot-dip galvanized or
aluminum coated after fabrication.

Fabric 9 gauge, 2-inch mesh; galvanized ASTM A3BI2ss |l
or aluminum-coated ASTM A491, Class II.
Posts Steel H-Section, 0.35 percent carbon; stpe] ASTM

A120, standard weight (Schedule 40); or steel ®ollo
structural tubing, ASTM A500 or A501.

Line Posts
For 6-foot Fencing H-Section 4.10 pounds per foot; 2 3/8 inch OD p|pe,
3.65 pounds per foot; or 2 inch square, 3.85 poyoed
foot.
For 42-inch Fencing H-Section, 2.70 pounds per foot; or 1 7/8 inch QRep
2.72 pounds per foot.
Terminal Posts End, corner, and pull posts.
For 6-foot Fencing 2 7/8 inch OD pipe, 5.79 pounds per foot; or 2ihth
square, 5.59 pounds per foot.
For 42-inch Fencing2 3/8 inch OD pipe, 3.65 pounds per foot; or 2 ipch
square, 3.85 pounds per foot.
Gate Posts Gate or leaf 6 foot or less, 2iif¢® OD pipe, 5.79
pounds per foot; or 2 1/2 inch square, 5.59 poyet$
foot; gate or leaf over 6 foot, 4 inch OD pipe, ®|1
pounds per foot; or 3 inch square, 9.10 pounds$quer
Top Rail 1 5/8 inch OD steel tubing, 1.40 poundsfpet.
Rail Couplings Sleeve type, 6 inches long.
Post Tops (when barbedPressed steel, malleable iron, with pressed §teel
wires are required at the togxtension arm, or hole for top rail, designed tevent
of the fence) entry of moisture into tubular posts.
Posts Tops Pressed steel, malleable iron, or casniraum,;
designed to prevent entry of moisture into tubplasts.

v
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7105

Barbed Wire Galvanized, ASTM A121, Class 2 or alwmih coateq
ASTM A585, Class II; two 12 1/2 gauge steel wirgthy
4 point barbs.

Stretcher Bars Steel, 3/16 inch by 3/4 inch, onejant area.

Fabric Ties Aluminum bands or wires.

Gate Frames Steel tubing, 1 7/8 inch OD, 2.09 psyst foot; or 2
inch square, 2.10 pounds per foot.

Tension Wire Galvanized or aluminum coated coilirgprwire, 7
gauge.

Handrail-Setting Cement Hallemite "Por-Rok Cement".

GATES Gates shall be swing type, hinged to swing 906ffclosed to open, complete with
frames, latches, stops, keepers, hinges, and fabftate leaves shall have intermediate
members and diagonal truss rods as required fadt dgnstruction. Joints between frame
members shall be made by welding or by means ofyhig#ings, and shall be rigid and water
tight. Gate fabric shall be same as fence fabrecshall be attached to frame ends by stretcher
bars, bolt hooks, or other mechanical means.

Hinges shall be heavy pattern with large bearimgses and shall not twist or turn under the
action of the gate. Latches shall be plunger Yyee,tfull gate height, and arranged to engage
the gate stop, except single gates less than &n(18’) wide may be provided with a forked
latch. Latches shall be arranged for padlockingpwhie padlock accessible from both sides of
the gate. Stops shall consist of a roadway platie anchor set in concrete and arranged to
engage the plunger. Keepers shall consist of nmecdladevices for securing and supporting
the free end of gates when in the full-open pasitio

Gates shall be installed so that they cannot bwved without disassembly of the hardware.
Hardware attachment bolts shall be peened sod¢hatval will be difficult.

FENCE CONSTRUCTION The installed fence shall conform to the alignmand finish
grade indicated. All posts shall be plumb and ssletherwise shown or required shall be
spaced ten feet (10’) apart for 6-foot fencing aixdfeet (6’) apart for 42-inch fencing. Where
necessary, the fence grade shall be adjusted tbeiground contour by slipping the fence
fabric links. Ground surface irregularities shadl graded as required to maintain not more than
a two inch (27) clearance below the bottom of teede fabric.

Where posts are set in earth, concrete foundatitbmi/-six inches (36”) deep shall be

provided. If bedrock is encountered, post excawvasihall be continued to the thirty-six inch
(36”) depth or eighteen inches (18”) into the roalyichever is less. Concrete foundations
shall be circular in horizontal section, not lelsart ten inches (107) in diameter for line posts,
and with a diameter not less than the post OD i inches (9”) for terminal and gate posts,
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except that foundations in bedrock shall be a mimmof six inches (6”) larger than the outside
dimension of the post. Foundations shall exteravalthe ground surface and shall be crowned
approximately one inch (1”). Concrete for founda#i shall conform to the requirements of
Section 2000Concrete. Each foundation shall be cured for at least isgvevo (72) hours
before further work is done on the post.

Top rails and bottom tension wires shall be imstabefore the fabric. Top rails shall be

furnished in at least eighteen foot (18’) lengtinsl &hall be securely connected to gate and
terminal posts. Tension wires shall be installpdraximately six inches (6”) above grade and
shall be attached to each post and securely argtladreerminal and gate posts. Straight runs
between braced posts shall not exceed 1500 feeterminal post shall be provided at each

change in slope.

Fabric shall be attached to the top rail, bottar) and bottom tension wire at twenty-four inch
(24”) centers and to the line posts at fifteen i(ith’) centers. Barbed wire shall be fastened to
each extension arm by internal clips or externati€aties. Each stretcher bar shall be threaded
through the fabric and anchored to the post adiitinch (15”) center by positive mechanical
means.

Each gate and terminal post shall be braced bizdrdal pipe brace and an adjustable truss
extending to an adjacent line post. Corner pdsfi be braced in both directions.

Fabrics shall be stretched taut and anchored aoattpull of 150 pounds at the middle of a
panel will not lift the bottom of the fabric morean six inches (6”).
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SECTION 7200 - SEEDING AND SODDING

7201

7202

7203

SCOPE This section covers the furnishings of all lgb®guipment, tools and materials, and
the performance of all work for seeding or soddisglesignated on the contract drawings.

GENERAL The seeding work shall consist of furnishing dnitling in or sowing seed by an
experienced seeding contractor having approvedpetnt manufactured expressly for the
purpose, such as a seed drill with fertilizer dttaent, mulch chopper and blower for the
application of hay or straw mulch, mulch puncheswaight serrated disc for punching mulch
into soil and a cultipacker that may be used foalftompaction.

For public improvement projects seeding shall depuired at all locations shown on the plans
and for all grass covered areas that are distublgezbnstruction operations, either by grading,
parking of equipment, temporary roads, or any otipgration that has destroyed the existing
grasses of the original site, and that is not aeg&gd on the drawings to be replaced with sod.

For all other types of construction, includingttiark done under a work within right-of-way
permit, sod shall be required where areas arertistiuby construction within the right-of-way
in established yards or as directed by the cityresgg. In established yards, the new sod shall
match the existing sod.

Sod work shall be performed by an experienceda&gdg contractor.

MATERIAL. The sod shall be densely-rooted Kentucky BluggraThe sod shall contain a
growth of not more than 10 percent (10%)ottier grasses and clovers, shall be free from all
prohibited and noxious weeds, and shall be threetes (3/4”) to one and one-fourth inch
(1-1/47); each strip containing at least one (1)asg yard. Sod shall be cut in strips not less
than twelve inches (12”) wide.

Commercial fertilizer for seeded or sodded ardsdl £ontain 12 percent (12% by weight)
nitrogen, 12 percent (12% by weight) phosphoridaand 12 percent (12% by weight) potash.
It shall be uniform in composition, free flowingadidelivered to the site in standard size bags,
showing weight, analysis, and name of manufacturdélr.shall be stored until use in a
weatherproof storage place in such a manner thaillibe kept dry and its effectiveness will
not be impaired.

Seeds for cover crops shall be the kind and mextirseeds specified herein. Seeds shall be
free of prohibited weed seeds and shall not haveerttan 1 percent (1%) of noxious weed
seeds. Seeds shall be delivered to the site imecwent containers, each fully labeled, bearing
the name, or trade mark and a warranty of the m®dand a certificate of the percentage of the
purity and germination of each kind of seed spedifi The tags shall be made available to the
engineer for filing.
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The following formula shall be used to determihe amount of commercial seed required to
provide for each kind of seed the specified questiof pure live seeds.

Pounds of Commercial Seed Required = 10,000 x &fd®aire Live Seeds (Ibs/agre
Purity % x Germination %

Where seeding is required in areas of establigheds, shoulders and slopes in street right-of-
way, and any other areas where a high-quality sgedi deemed necessary, the seed mixture
will be as follows:

MINIMUM PURE RATE OF PURE LIVE SEED
KIND OF SEED LIVE SEED (%) POUNDS/ACRE
Perennial Rye (Derby or equivalent) 80% 65
Turf-type Tall Fescue (Rebel Il ar 80% 175
equivalent)
Annual Rye 85% 10
Total 250 Ibs/Acre

Where seeding is required in vegetation-coverediams, the seed mixture will be as follows:

MINIMUM PURE RATE OF PURE LIVE SEED|

KIND OF SEED LIVE SEED (%) POUNDS/ACRE
Buffalograss 85% 90
85% 110

Annual Rye

Total 200 Ibs/Acre

Where seeding is required in areas off street-aftway that are not maintained periodically,
the seed mixture will be as follows:

MINIMUM PURE | RATE OF PURE LIVE SEED
KIND OF SEED LIVE SEED (%) POUNDS/ACRE
Alta Fescue or Kentucky 31 Fescue (Festuca 75% 90 Ibs.
Elatior) Var. Arundinces)
Rye Grass (Lolium Perenne or L. 80 50
Multiflorum)
Total 140 Ibs./Acre

Mulch for application to seedbed areas shall ibelwheat straw, oat straw, smooth bromegrass
hay, Sudan grass hay or prairie hay. Prairie Hejl £onsist chiefly of bluestem grasses,
switchgrass, Indian grass and other desirable emg@rennial grasses. Mulch shall be free of
prohibited and noxious weed seeds.
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7204

7205

7206

7207

TIME OF SEEDING OR SODDING Seeding and fertilizing shall be performed bemwe
August 15 and October 15 for fall planting and lestw February 15 and April 30 for spring
planting, unless otherwise acceptable to the eegin8eeding and fertilizing shall not be done
during periods of such severe drought, high wind€xcessive moisture, as determined by the
engineer, that satisfactory results are not likelge obtained.

Sod shall not be placed between June 15 and Skeetelh or on frozen ground nor during the
period from October 15 to March 15, unless autleariay the engineer.

Any seeding or sodding to be performed duringquisiother than those previously designated
will require a written request to extend the pesiike period for performing such work. Said
request shall explain the reason for the variamceshall include a guarantee (by the general
contractor) of satisfactory results by the endheffirst four (4) weeks of the following growing
season as previously defined, or the necessamyeadirsy or re-sodding work performed at that
time. The request shall be initiated by the gdnsyatractor and directed to the city engineer
for consideration for approval.

APPLICATION OF FERTILIZER Before tilling of the soil for seeded areas, toenmercial
fertilizer of the type specified shall be uniforndistributed over the entire site at the rate »f si
hundred (600) pounds per acre, and incorporatedtivé soil to a depth of at least two inches
(2”) by discing or harrowing methods or with a fiezér drill. The fertilizer may be applied
with the seeding operation only if a seed drillhwé fertilizer attachment is used. (The above
fertilizer rate is equivalent to seven [7] pounddive hundred [500] square feet).

PREPARATION OF SOD BEDThe sod bed shall have a uniform surface fres fwashes
and depressions and shall conform to the finishradegprofile or cross section shown on the
plans. The soil, except where fresh top soil het peen applied and compacted, shall be
thoroughly tilled to a depth of two inches (2”).reBhly-graded areas, which have set long
enough to become dry and crusted over shall leeltds specified above, preparatory to placing
the sod. The contractor must have the prepared sod-bed inspgéed and approved by the
city prior to any sod being placed. Any sod placegrior to the sod-bed being inspected
and approved by the city is subject to being remowk the deficiencies corrected, and the
sod replaced at the contractors expense.

Sod placed next to existing grassy areas, curtbswalks or like boundaries shall be cut-in to
match like grades.

PLACEMENT OF SOD Sod shall be transplanted within twenty-four)(Bdurs from the time
it is harvested. All sod in stacks shall be kepighand protected from exposure to the sun and
from freezing.

The fertilized sod beds shall be in a firm but toad compacted condition with relatively fine
texture at the time of sodding. Sod shall be melstn it is placed. The use of dry sod will not
be permitted. Sod strips shall be laid along contmes by hand, commencing at the lowest
point of the area and working upward. The trans¥goints of sod strips shall be staggered and
the sod carefully placed to reduce tight jointhheBod shall be firmed, watered, and re-firmed
immediately after it is placed. The "firming" shiaé accomplished by application of a roller
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weighing not less than sixty (60) nor more tharetyr(90) pounds per linear foot of roller. On
steep slopes, the sod may be firmed by compactitig vand shovels. The firming process
shall pack the sod roots firmly into the preparei s

The contractor shall water installed sod withiremty-four hours and shall water all sod twice
daily for a minimum of twenty-one (21) days fronitia laying, except on those days where a
minimum of 1/4 inch (1/4”) of rain falls in a twegntour hour period.

7208 PREPARATION OF THE SEEDBEDThe area to be seeded shall be thoroughly tithed
depth of at least three inches (3”) by discingrdwamng or other approved methods until the
soil is well pulverized. After completion of thélihg operation, the surface shall be cleared of
all stones, stumps, or other objects larger tham2linches (1-1/2") in thickness or diameter,
and of roots, wire, grade stakes, and other objets might be a hindrance to maintenance
operations. Areas tilled shall then be broughhtodesired line and grade and maintained until
seeding and mulching is complete to ensure a srmavethwith no gullies or depressions.

Any objectionable undulations or irregularities thre surface resulting from tillage or other
operations shall be removed before planting opmratare begun. Seedbed preparation shall be
performed only during periods when satisfactoryitssare likely to be obtained. When results
are not satisfactory because of drought, excesamisture or other causes, the work shall be
stopped until such conditions have been correci¢de satisfaction of the engineer.

7209 PLACEMENT OF SEED Seeding may be accomplished by means of approwsghanical
power-drawn drills followed by packer wheels, orlypadcast-type seeders or hydraulic type
seeders in small areas not accessible to machitieods or as approved by the city engineer.
Mechanical power-drawn drills shall have depth Isasét to maintain a planting depth of at
least one-quarter inch (1/4”) but not to exceed-loaé inch (1/2”). All seed sown by
broadcast-type seeders shall be "raked in" or wiercovered with soil to a depth of at least
one-quarter inch and rolled to obtain a firm seed. bWater shall be applied when necessary.

Hydraulic seeding equipment shall include a pupable of being operated at 100 gallons per
minute and at 100 pounds per square inch pressoless otherwise directed. The equipment
shall have an acceptable gauge and a nozzle atmaptathydraulic seeding requirements.
Storage tanks shall have a means of agitation andaas of estimation of the volume used, or
remaining in the tank.

Seed shall not be drilled or sown during windy tea or when the ground is frozen or
otherwise untillable. When a seed drill is uségdhall be set to space the rows not more than 4
inches (4”) apart.

7210 MULCHING Straw or hay mulch shall be applied uniformlyseeded areas at the rate of not
less than two (2) tons per acre. Baled straw grshall be broken up and loosened sufficiently
before being fed into the blower hopper to avoid fhacing of matted or unbroken clumps.
The use of wet straw or hay is prohibited.

Mulching shall be performed within twenty-four §2Bours after seeding, but not be done
during windy or rainy weather or when such weath@mminent. Mulching shall be started at
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the windward side of relatively flat areas, orlat tipper part of steep slopes and shall continue
uniformly until each area is covered.

The mulching material shall be disced or punched the soil so that it is partially covered.
Several passes may be required, if a straightiglissed, in order to mix the mulching material
with the topsoil sufficiently to ensure protectitom erosion by either wind or water. The
mulch tilling operation shall be performed parattethe ground contours.

7211 MAINTENANCE All seeded areas shall be protected against genty vehicle and
pedestrian traffic by the use of barriers and gppate warning signs. If at any time before
completion and acceptance of the seeding work amyop of the seeded area becomes gullied
or otherwise damaged, such damaged areas shafipagad by filling with soil to original
grade, re-seeding and re-mulching. All costs panmework shall be borne by the contractor.

Contractor shall be responsible for watering asessled for a period of five (5) weeks after the
time of seeding, except when thoroughly wettedady.r Sprinkling of the seeded areas shall be
carefully done in such manner as to avoid standiaigr, surface wash, or scour.

All sodded areas shall be thoroughly watered twliay for a period of twenty days (20) after
placing, except when thoroughly wetted by rain/dfihch (1/4”) or more in a 24-hour period.

7212 GUARANTEE. The contractor will be required to guaranteesadl installed on this project for
twenty-one (21) days from the date of installatioifter the twenty-one day period, the city
will inspect all sod. Any sod that is dead at #ral of the twenty-one day period shall be
replaced by the contractor at his expense and hgecuto an additional twenty-one day
warranty period. All healthy sod at the end of tiwenty-one day period will be accepted by
the city and turned over to the property ownerrf@intenance. If the sod is accepted by the
city, the contractor shall notify the property owsén writing that the city has accepted the sod
and the property owner is now responsible for all snaintenance and watering. The
contractor is not required to guarantee any healtityaccepted by the city after the twenty-one
day period.

City of Gardner Revised: May 2007 TS/72-5



SECTION 7300 - EROSION CONTROL

7301

7302

7303

7304

SCOPE This section covers all labor and materials fog tonstruction of erosion control
measures. It includes the installation of erosiontiol devices that result in the reduction of
soils leaving the construction site. Measures sgdress but are not limited to inlet protection,
stream protection, adjacent property protectiod, @urblic right-of-way protection.

GENERAL Erosion control measures will be required oncalstruction plans submitted to
the city of Gardner Public Works department. Albjects which disturb a cumulative area of
more than one acre will be temporarily seeded anttimed to the requirements of section
“7200 Seeding and Sodding” immediately after stoegtstruction is complete. No other work
will be allowed to begin until the seeding and nhurhg is complete unless approved by the City
Engineer.

Erosion control measures will be required to beaifed prior to any grading or construction
activities. Erosion control methods include, bu¢ aot limited to, the following techniques:
settling basins, sediment traps, rock entrance tami®n and perimeter controls. The
contractor shall be responsible for the removal@dadn-up of any sediment that is not retained
on the construction site. All costs shall be tsponsibility of the contractor.

During construction the City Engineer or his reprdative may require or the applicant may
request, that the construction of the erosion obnfacilities and associated designs be
modified. Modifications to the erosion control plshall be submitted to City Engineer prior to
any construction activities if physical conditicaa® discovered on the site inconsistent with the
assumptions upon which the approval was basedjdimg, but not limited to, unexpected soll
conditions, runoff patterns, general weather geadrproblems, or changes in the design of the
improved areas. All costs of the modifications| wé considered subsidiary to erosion control.

MATERIALS Materials shall consist of silt fence as showndetail 73-1, straw bales as
shown in detail 73-2, inlet protection as showrdetail 73-3, rock construction entrance as
shown on detail 73-4, OR any combination of methaslspproved by the city engineer or his
representative.

Temporary seeding will be a combination of annuml perennial Rye. Total seeding rate will
be 200 Ibs/Acre and shall consist of 130 Ibs/Adrarmual Rye and 70 Ibs/Acre of perennial
Rye. All seeding shall meet the requirements sehfin section 7200 SEEDING AND
SODDING.

MAINTENANCE On any property where grading or other work hesnbpermitted, it shall be
up to the permittee or owner to maintain and repaision control facilities. Whenever the City
Engineer or his representative find that any exgsirading, drainage, or ground condition is
defective or deficient under the requirements a$ ttivision, all work shall cease until
measures have been taken to meet the conditiadhssafivision.
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SECTION 8000 - MATERIALS TESTING

8001
8002

8003

8004

8005

SCOPE This section shall apply to all required testasggvices for soils, asphalt and concrete.

GENERAL All materials testing shall be conducted by stitgy laboratory qualified and
approved by the city to perform the required sangplianalysis, testing and report writing
services. Reports shall be prepared by or understipervision of and bear the seal and
signature of a professional engineer licensed enstiate of Kansas. Improperly completed or
certified reports will not be accepted.

RESPONSIBILITIES OF THE CONTRACTOR OR DEVELGRE The contractor or
developer shall provide all the required testsexgih specified at his expense. The contractor
shall allow the testing agency access to the jabas may be required and shall furnish any
labor as may be required by the testing agencptaim and handle samples at the source of the
material and at the site of the work. Adequatdifes shall be provided at the project site for
the safe storage and proper curing of specimensrieg| such facilities. The use of a testing
agency's service does not relieve the contractah@fresponsibility to furnish the required
materials and to perform the required constructiofull compliance with the city of Gardner
technical specifications. The successful passirgtest does not constitute acceptance of the
work or materials represented by the test or anyiqgwo of the work or materials. Final
acceptance of the project shall be granted onlyutliin the issuance of a Project Completion
Certificate by the city of Gardner and the expoatof the two (2) year maintenance period as
established in these specifications.

RESPONSIBILITIES OF THE TESTING AGENCY All testing agencies shall meet the
requirements of ASTM E329. A representative simslbect, sample and test the materials and
work as required by the city engineer. Any matefumnished or work performed by the
contractor failing to conform to the specificatimguirements shall be immediately brought to
the attention of the city engineer and the contracPreliminary written field reports of all tests
and inspection results shall be given to the cotdrammediately after they are performed. A
copy of all reports shall be forwarded to the eibgineer as they are made available. Results of
all tests taken, including failing tests, shall beported. The testing agency and its
representative are not authorized to revoke, aleédax, enlarge or release any requirement of
the specifications, nor to approve or accept amygoof the work.

ASPHALT TESTING Sampling and testing of the asphalt mix shalidzpiired on all asphalt
paving projects constructed in the city of Gardner.

Samples of the actual asphalt mix being used gawang project shall be acquired by a
qualified testing laboratory technician at eithiee tonstruction site or the batching plant per
ASTM Standards D979 and D3665. These samples bhallsed to perform an aggregate
gradation test (ASTM C136), asphalt extraction {@$TM D2172), stability and flow test
(ASTM D1559) and bulk specific gravity test (ASTM2ID26). One complete group of tests
shall be conducted on both the base material andutface material for each paving project.

In-place density tests shall be conducted witlu@ear testing device during the course of the
work. Density tests shall be performed by theingstaboratory to verify that the performance
specifications in Section 13@Jensity and Surface Requirements of this specifications manual
have been achieved. The number of tests to bentake the locations thereof shall be
determined by the inspector based upon his obsenvat the paving process. A minimum of
two (2) tests per 1500 feet of street improvemaatl e taken unless otherwise directed by the
city engineer. Tests performed with a nuclear ceghall be conducted as per the requirements
of ASTM D2950.
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8006

8007

CONCRETE TESTING Sampling and testing shall be required on allccete work including
curb and gutter, sidewalk, slope paving, retainimglls, inlets, manholes or any other
structures.

During the progress of the work, compression testshe concrete used shall be made as
directed by the engineer in accordance with theirements of ASTM C31, C143, and C172.
At least one sample, consisting of four (4) cylirdeinimum, shall be taken from each 100
cubic yards of concrete placed or fraction therdnfthe event that the total amount of concrete
on a project does not exceed 200 cubic yards, amam of four (4) specimens (consisting of
four (4) cylinders each) shall be submitted for pheject. In the case of a reinforced concrete
box, a minimum of one sample shall be taken fohekay's pour. The cylinders shall be cast in
the field and transported to the laboratory 24 kafter the concrete was placed. Each set of
compression test cylinders shall be marked or thggth the date and time of day the cylinders
were made, the location in the work where the catecrepresented by the cylinders taken was
placed, the delivery truck or batch number, thecaintent, and the slump. From each sample
consisting of four cylinders, one (1) shall be lmolat seven (7) days, one (1) at fourteen (14)
days and two (2) at twenty-eight (28) days notimgy¢dompressive strength of each break.

Slump tests (ASTM C143) and air tests (ASTM C2d413ll be made for each 25 cubic yards of
concrete placed or fraction thereof. A minimumtwb (2) slump and air tests shall be taken
per day. Slump and air tests shall be taken vatheylinder series.

If samples of fresh concrete have not been oldaamel tested, a minimum of three (3) cores
shall be taken per ASTM C42 and broken as direbtethe engineer. Air content (ASTM
D457) and cement content (ASTM C85) shall also &erthined. Concrete in the portion of
the structure from which the core was taken wilcbasidered adequate if the average strength
of the cores is equal to a minimum of 95% of thecdped strength (f'c) and if the strength of
any single core is not less than 80% of f'c. Allecholes shall be completely filled with a low-
slump, high strength concrete at the expense atagh&actor.

All reports by testing laboratories shall incluttee type of structure and information on
obtaining, transporting, storing, curing, time beém obtaining and casting cylinders (when
applicable), supplier, finisher and batch as welihee specific test data.

SOIL TESTING Sampling and testing shall be required on digsade preparation for street
construction and all trench backfilling operatiovighin the city of Gardner.

Prior to the contractor commencing subgrade cotigpador any street improvement project,
the city engineer shall designate the locations demths at which a qualified technician shall
acquire samples of soil for performing a moistueasity test (ASTM D698 for cohesive soils
and ASTM D2049 for non-cohesive soils). A minimafmone (1) density test and maximum
of two (2) density tests shall be performed forrgvi®00 feet of street construction.

Reports for moisture-density tests shall incluake date, the location of the tests, the elevation
or depth at which the test was taken, the maximuyndensity, and the optimum moisture
content as well as properly constructed moisturesitie curves for each sample. Also included
shall be a determination of the soils plastic indBX and liquid limit and classification in
accordance with ASTM D2487.
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During the progress of the subgrade preparatiopldace density tests shall be performed with a
nuclear density tester by a qualified techniciapraped by the city of Gardner. The number of
tests to be taken and the location thereof shatldiermined by the inspector based upon his
observation of the subgrade preparation. A mininafrtwo (2) tests per lift per 1500 feet of
street improvement shall be taken unless otherdiseted by the city engineer. Results of
these tests shall indicate whether or not the pedace specifications stated in Section 1205
Compaction Requirements of this specification manual have been achievéthe tests indicate
the compaction is not sufficient, the contractaalsimcrease the compactive effort on all such
inadequately compacted areas. Tests performedamticlear device shall be conducted as per
the requirements of ASTM D2922.

During the progress of the work of trench backigl in-place density tests shall be performed
with a nuclear density tester by a qualified teclam. The number of tests to be taken and the
locations thereof shall be determined by the inswebased upon his observation of the
backfilling process. A minimum of two (2) testsr@®00 feet of trench shall be taken unless
otherwise directed by the city engineer. Resulthese tests shall indicate whether or not the
performance specifications stated in Section 60Bch Backfill of this specification manual
have been achieved. If the tests indicate the ectrgn is not sufficient, the contractor shall
increase the compactive effort on all such inadejyy@ompacted areas.
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